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4 EVER PAST PRESIDENT LECTURE

EVER Past-President Lecture - Philippe KESTELYN

AIDS thirty years later, lessons from a pandemic

Philippe KESTELYN
UZ Gent, Ophthalmology, Gent, Belgium

Summary

At the start of the AIDS epidemic in the early eighties panic, fear and disbelief prevailed.
A new "“Great Plague” had arrived! Now, thirty years later, we know the enemy, we
have devised effective weapons that transform a deadly disease into a chronic condi-
tion, and very recently we made our first attempts at engineering cellular resistance to
HIV. This lecture will explore the many new insights we gained during our fight against
AIDS, with some emphasis on the ophthalmic aspects of the disease.
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EUROPEAN OPHTHALMOLOGY HERITAGE LECTURE

European Ophthalmology Heritage Lecture - Daniel SCHORDERET

Eye and genes: the new ophthalmology

Institute for Research in Ophthalmology (Sion)

Faculty of Life Sciences, Ecole polytechnique fédérale de Lausanne (Laus-
anne)

Faculty of Biology and Medicine (Lausanne)

Summary

For many years, ophthalmology has based its practice on observing, trying, deducing
and remembering. For many pioneers, this approach was not sufficient and tools were
designed to improve the diagnostic and intervention capacities for these ocular dis-
eases. Although inheritable eye disorders have been identified many years ago—Dalton
described color blindness in 1798 — it is only in the second part of the 20th century that
genetics flourished. Franceschetti and Klein from Geneva published numerous reports
on dysmorphology, and were part of a great effort to categorize all syndromes so that
nature’s experiments were not lost. Although both were ophthalmologists, they founded
the first Institute of Medical Genetics in Switzerland and made significant contributions
to the field. | was blessed to discover genetics through David Klein and to further do my
doctoral thesis with Eric Engel, his successor, in Geneva. Fifteen years later, the identi-
fication of the genes responsible for inherited diseases was done either by karyotyping
or by linkage analysis followed by physical mapping. The former was based on luck, and
often, we didn't have any. For the latter, we needed large families and new technologies,
like autoradiograms or automated

5
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6 EVER/ACTA LECTURE

EVER-Acta Lecture - Russell G FOSTER

Regulating the body clock — The unrecognised role of the eye

FOSTER R
University of Oxford (Oxford)

Summary

Little more than a decade ago discussion that the eye might contain another photore-
ceptor, different from the rods and cones, generated either polite amusement or a hos-
tile rebuttal. The dogma was that all light detection took place by these photoreceptors
whilst the other cells of the retina act only to process visual signals. However, several
lines of research led to the discovery that the vertebrate eye, including humans, contains
another class of photoreceptor based upon a small number of photosensitive retinal
ganglion cells (pRGCs). These specialised neurons detect environmental irradiance and
regulate a wide range of physiology and behaviour including the regulation of 24h
body clocks, sleep, alertness, mood and even pupil size. Furthermore, the pRGCs have
been shown to utilize a novel light signalling pathway based upon the photopigment
melanopsin. Collectively these findings have transformed our understanding of how the
eye detects light and are redefining our assessment, treatment and care of individuals
with eye disease. The discovery and current understanding of this “third” class of ocular
photoreceptor will be reviewed in this presentation.
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Ophthalmic
P Reseallch

Ophthalmic Research Lecture - Bahram BODAGHI

Revisiting infectious triggers of chronic intraocular immunity

BODAGHI B
University of Pierre and Marie Curie (Paris)

Summary

The pathogenesis of intraocular inflammation has been extensively revisited on the ba-
sis of different sophisticated experimental models but also new molecular tools applied
to ocular fluids or tissues. Experimental ocular inflammation may not be induced in
germ-free animal facilities. Moreover, an infectious agent has been identified in patients
presenting with different uveitis entities, previously considered as autoimmune and
therefore treated with corticosteroids and aggressive immunosuppressive agents. Mo-
lecular mimicry or expression of foreign antigens may trigger an inflammatory reaction,
masquerading as an autoimmune uveitis. Fuchs cyclitis, Posner-Schlossman syndrome,
serpiginous choroiditis, nonnecrotizing herpetic retinopathies have been recently char-
acterized, expanding the spectrum of infectious uveitis. Microbiological identification
remains the first step prior to initiation of a specific therapy, reducing the risk of relapse
and achieving a better visual outcome in challenging situations.
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3 KEYNOTE LECTURE

Austin ROORDA

Testing vision: one cone at a time

ROORDA A
UC Berkeley School of Optometry (Berkeley)

Summary

In humans, gaining experimental access to single sensory receptors - photoreceptors
specifically - is a challenge, yet it is crucial for learning how the signals arising from
each receptor are transformed into perception. By combining adaptive-optics micro-
stimulation with high-speed eye tracking, we show that retinal function can be probed
at the level of the individual cone photoreceptor in living eyes. This talk will describe the
development and applications of our adaptive optics confocal imaging system which we
use to track, target and deliver visible light stimuli to single cones or selections of cones.
Highlighted applications will include our ongoing efforts to learn about the neural cir-
cuits that underlie human spatial and color vision.
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David SULLIVAN

New therapeutic approaches and challenges for the treatment of dry
eye disease

SULLIVAN DA
Schepens Eye Research Institute and Harvard Medical School (Boston, MA)

Summary

Innumerable individuals suffer from tear film dysfunctions, which are collectively diag-
nosed as dry eye disease (DED). In the United States alone DED afflicts tens of millions
of people, especially women, and is one of the most frequent causes of patient visits to
eye care practitioners. DED is characterized by a vicious cycle of tear film hyperosmolar-
ity and instability and ocular surface stress, leading to increased friction, inflammation
and damage to the eye. DED is caused primarily by meibomian gland dysfunction, and is
associated with significant pain, decreased vitality and poorer general health. Because
of diminished worker productivity, the burden of DED for the United States is estimated
to be over $55.4 billion. There is no safe and effective global treatment for DED, and its
therapy remains a profound unmet need throughout the world. A virtual kaleidoscope
of new therapeutic approaches have been proposed to treat the mucin, aqueous and/or
lipid tear film deficiencies, as well as the ocular surface damage, associated with DED.
My presentation will highlight these approaches, and also address the significant clini-
cal endpoint challenges that serve as barriers to the successful development of potential
treatments for DED.

EVER 2014 Abstract book



-]
10 KEYNOTE LECTURE

Jay NEITZ

Lessons learned from gene therapy for color blindness in primates

NEITZ J
Department of Ophthalmology, University of Washington Medical School
(Seattle)

Summary

Color blindness is the most common genetic disorder. The possibility of curing color
blindness using gene therapy was explored by adding a third type of cone pigment
to dichromatic retinas of squirrel monkeys. This opened a new avenue to explore the
requirements for establishing the neural circuits for a new dimension of color sensation.
The addition of a third opsin in adults was sufficient to produce trichromatic color vision.
Thus, trichromacy can arise from a single addition of a third cone class in a primate and
it does not require an early developmental process. This has implications for understand-
ing how our brain processes conscious visual information and it illuminates the oppor-
tunities and limits of gene therapy for treating human vision disorders.
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SIS: Retinal imaging

* 1611
Challenges for interpreting retinal morphology

BEKT
Aarbus C

Diseases in the retina are the most frequent causes of visual impairment and blindness
in the Western World. However, it is a paradox that these diseases that are debilitating
because of the effects on retinal function, are mainly diagnosed and monitored on the
basis of their morphological appeareance in the ocular fundusThe most widespread
methods for evaluating retinal morphology are based on the study of light reflected
from the fundus background and imaged through the optics of the eye. This imaging
principle depends on image contrast, on spatial resolution of the optics of the eye,
and on the temporal resolution of the recording system used to image the fundus.
The morphological lesions observed in the ocular fundus are often heterogenous with
varying number, size, shape, density, location and dynamics. In most cases information
about these features are aggregated into more simple qualitative or semi-quantitative
grading systems that can be handled in simple rule based clinical decision models.
However, the advent of computerized image processing has allowed a more detailed
quantitative evaluation of retinal morphology. Examples will be given of how this may
help improving the diagnosis and management of retinal disease.

* 1613
OCT elastography

LEITGEBR
Center for Medical Physics and Biomedical Engineering, Vienna

Functional extensions of optical coherence tomography (OCT) are today extensively
studied as they have the potential to further enhance the diagnostic capabilities of
OCT. Modern Doppler OCT, as the most prominent functional extension, yields
outstanding contrast for the vascular plexus down to even smallest capillaries. Optical
or OCT elastography is a very young functional OCT approach that gained from the
developments of high speed OCT technology. It is capable to sense smallest structural
tissue deformation during mechanical stress. The achieved deformation sensitivity is
on the nanometer scale even in living retinal tissue. Due to the high sensitivity, OCT
elastography is capable to observe tissue derformation caused by the natural pulse of the
perfusion bed. This avoids external mechanical stress applied to the eye bulb and allows
studying the biomechanical properties of tissue in its natural environment. Of particular
interest is the motion of the fundus and of the lamina cribrosa (LC). First results indicate
differential motion within the retina and LC of a few micrometer/second. This might be
the basis for using the biomechanical status of the LC as new diagnostic biomarker of
disease for example for glaucoma.

* 1612
Doppler OCT

WERKMEISTER R
Center for Medical Physics and Biomedical Engineering, Vienna

OCT is a non-invasive imaging modality capable of providing information on sample
structure with micrometer scale resolution. Doppler OCT (DOCT), a functional
extension of OCT, provides knowledge about the motion of the sample and its
substructures. It found its main application in biomedical imaging in the assessment of
ocular blood flow. Doppler OCT allows for both measurement of blood flow velocities
in larger retinal vessels and visualization of the vascular network.Recent developments
such as dual beam DOCT make it possible to measure absolute blood flow velocity.
Measurements are independent of the a priori unknown Doppler angle and further
enable calculation of total blood flow when taking vessel diameter estimation via OCT
or fundus camera based approaches into account. In addition, Doppler OCT allows for
visualization of blood flow profiles and their alterations in retinal vessels and venous
junctions and to further gain insight into hemodynamics as well as to study flow
characteristics of the non-Newtonian fluid blood.Results will be presented that show
the potential of DOCT to provide crucial information for diagnosis, monitoring and
treatment planning of ocular diseases related to alterations in ocular perfusion.

° 1614
Choroidal thickness

SOUBRANE G

Paris

The role of the choroid has been established in a number of chorioretinal diseases. The
choroid is qualitatively assessed with Fluorescein Angiography and even better with
ICG angiography that explores the choroidal vasculature and the different originating
pathologies. The quantitative assessment is yet clinically performed with OCT.The
normal choroidal thickness ranges from 287 + 74.2 to 345 + 111y depending on the
instrument, the OCT technic, of the delineation of the choroidal limit. Factors affect
choroidal thickness:age (and weight), axial length, possibly gender. Diurnal variations
have been noted as well as a relation with water drinking. A number of chorioretinal
diseases are associated with changes in the choroidal thickness. Central Serous
Chorioretinopathy (CSC) exhibiting a choroidal hyperpermeabilityon ICG is associated
with an increased choroidal thickness that elevates globally the retina from the RPE-
choriocapillaris band. The choroid may be so thickened as to lose signal penetration
and intensity at increasing depth. The implication in CSC of the choroid is further
supported by the aspect of the fellow eye. Polypoidal Choroidal Vasculopathy (PCV)
a vascular choroidal abnormality has a thick subfoveal choroid.Decreased choroidal
thickness is found in Age related Macular Degeneration. In dry AMD; it is possible to
visualize the hyperreflective choroid in the area of RPE atrophy.Similarly in exudative
AMD, the choroid can be visualized beneath choroidal neovascularization. The choroid
is very thin in degenerative myopiaand related to the axial lenght. The comparison of the
choroidal thickness among eyes with neovascular AMD, PCV, CSC and normal eyes
demonstrated that the choroid was thicker in PCV and CSC. The thicker choroid could
be partially attributed to the dilation of middle and large choroidal vessels or an increase
in the choroidal vascular permeability. Choroidal thickness may thus be very helpfull
to differentiate border line cases with different treatment approaches. Post treatment
analysis demonstates choroidal thinning, following PDT for CSC, anti-VEGF therapy
for wet/exudative AMD, and PDT + antiVEGF for PCV.Choroidal thickness can be an
aadditional parameter to assist diagnosis and may indicate the activity of the disease and
the response to treatment.
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Course 1: Don't panic: a survival course in statistics

* 1621 * 1622
Kaplan-Meier analysis and Cox regression Relative survival
KIVELAT DAMATO B

Department of Ophthalmology, Helsinki Iniversity Central Hospital, Helsinki San Francisco, CA
Kaplan-Meier analysis and Cox regression are nonparametric techniques with wide ABSTRACT NOT PROVIDED

applicability. They are needed when time-to-event data are analysed (e.g. time to loss of
vision, filtration bleb failure, corneal graft rejection). They are especially necessary when
follow-up times vary, which is common in clinical research. The entry data are time
to event or last follow-up, last status (experienced the event, under follow-up, lost to
follow-up, or died) and any explanatory or confounding variables (e.g. sex, age). Subjects
who did not experience the event are ‘censored” at last follow-up. Censoring must be
independent of the probability of experiencing the event, and the subject must remain at
risk of the event after censoring. Kaplan-Meier analysis produces stepped curves which
show the cumulative probability of experiencing the event over time. Cox regression is
a related multivariate model that provides a numerical hazard ratio (e.g. increased or
decreased risk of the study group to experience the event relative to the control group)
adjusted for the effect of other variables included in the regression model. After this
talk, participants should be able to recognize time-to-event data and interpret studies
using these methods.

* 1623

Cumulative incidence and interval censoring

KIVELAT
Department of Ophthalmology, Helsinki Iniversity Central Hospital, Helsinki

Kaplan-Meier and Cox regression return biased estimates in the presence of competing
events that render subjects immune to the event of interest (e.g. a filtration bleb can not
fail after dying). Kaplan-Meier can then be supplemented with cumulative incidence
analysis and Cox regression with competing risks regression. The data needed are time-
to-event or last follow-up, last status, and explanatory or confounding variables. Subjects
who did not experience any event are ‘censored” at last follow-up. A set of stepped
curves is produced which show the cumulative incidence of each event analysed as
a function of time; groups can be compared using dedicated tests. Competing risks
regression provides a hazard ratio, adjusted for the effect of other variables in the model.
In addition to competing risks, another consideration is the follow-up interval. Events
are usually recorded at planned review visits but actually have taken place earlier, which
causes bias. Interval censoring is a method that accounts for this fact. After this talk,
participants should be able to recognise competing events and interval censoring,
assess whether Kaplan-Meier and Cox regression were appropriate methods and know
alternatives to them.
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Course 2: Corneal Dystrophies - from molecular basis to therapeutic approach

® 1631
Anterior corneal dystrophies

JANISZEWSKA D (1, 2)
(1) Ophth. Dep St.Barbara Hospital, Trauma Centre, Sosnowiec
(2) Ophth. Dep. Distric Railway Hospital, Katowice

In pursuance of the IC3D classification the group of the anterior corneal dystrophies
include: Epithelial and Subepithelial Dystrophies: (( Epithelial basement membrane
dystrophy (EBMD)—majority degenerative, some CI; Epithelial recurrent erosion
dystrophy (ERED) C4, (Smolandiensis variant) C3;Subepithelial mucinous corneal
dystrophy (SMCD) C4; Mutation in keratin genes: Meesmann corneal dystrophy
(MECD) CI; Lisch epithelial corneal dystrophy (LECD) C2; Gelatinous drop-like
corneal dystrophy (GDLD) C10 and Bowman Layer Dystrophies: (( Reis—Biicklers
corneal dystrophy (RBCD)—Granular corneal dystrophy type 3 Cl;Thiel-Behnke
corneal dystrophy (TBCD) Cl1, potential variant C2; Grayson —Wilbrandt corneal
dystrophy (GWCD) C4). Foregoing course summarizes genetic background, invasive
examination (histological, confocal) and non invasive modern visualization techniques
such as AS SOCT. Above lecture will also assume clinical approach.

® 1633
Posterior corneal dystrophies

LISKOVA P
Prague

Posterior corneal dystrophies represent a clinically and genetically heterogeneous group
of disorders. The International Committee for Classification of Corneal Dystrophies
(IC3D) lists autosomal dominant congenital hereditary endothelial - dystrophy
(CHEDI), autosomal recessive congenital hereditary endothelial dystrophy (CHED2),
posterior polymorphous corneal dystrophy (PPCD) and Fuchs endothelial corneal
dystrophy (FECD) as separate clinical entities. The course will provide an overview of
posterior corneal dystrophies with a focus on recent clinical and genetic findings and
their possible implications for future classification.

® 1632
Stromal corneal dystrophies

NOWINSKA A
Bytom

According to the IC3D classification the group of the stromal corneal dystrophies
include: TGFBI corneal dystrophies, Macular corneal dystrophy (MCD), Schnyder
corneal dystrophy (SCD), Congenital stromal corneal dystrophy (CSCD), Fleck corneal
dystrophy (FCD), Posterior amorphous corneal dystrophy (PACD), Central cloudy
dystrophy of Frangois (CCDF) and Pre-Descemet corneal dystrophy (PDCD).The
lecture summarizes the clinical data of each corneal dystrophy with the referral to the
genetic analysis, histological exam and modern non invasive optical imaging techniques
as long as presents current treatment options.

* 1634
Advantages and disadvantages of PTK

DOBROWOLSKID (1, 2)

(1) I Ophthalmology Clinic, Medical University of Silesia, District Railway Hospital,
Katowice

(2) Ophthalmology with Pediatric Unit, St. Barbara Hospital, Trauma Center, Sosnowiec

Phototherapeutic keratectomy (PTK) became more popular laser assisted procedure
in cornel surgery in recent years. Superficial degenerations, corneal dystrofies, stromal
opacities can be easily removed increasing visual comfort for the patients. Procedure
however, should be carefully planed considering not only depth of stromal involvement
as well as the condition of the ocular surface. Presentation includes actual guidelines for
PTK and overview of potential complications of the surgery.
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Course 2: Corneal Dystrophies - from molecular basis to therapeutic approach

® 1635
Surgical treatment options for corneal dystrophies

WYLEGALAE(1,2)
(1) Ophthalmology Clinic Medical University of Silesia, Katowice
(2) Railway Hospital Ophthalmology Clinic, Katowice

Corneal dystrophies are the group of hereditary disorders affecting all corneal layers.
The choice of the surgical treatment option depends on the corneal dystrophy type and
includes: anterior lamellar keratoplasty for dystrophies without Descemet membrane
involvement, descemet stripping endothelial keratoplasty for Fuchs corneal dystrophy
and penetrating keratoplasty for dystrophies characterized by full corneal thickness
involvement. All types of keratoplasty could be performed traditionally or with the
assistance of the femtosecond laser. The corneal graft survival depends on the corneal
dystrophy type. The recurrence of the disease is a possible complication of the surgery
related to the diagnosis of the corneal dystrophy.
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Course 3: EBO course: Intraocular inflammation and infection (Part I)

® 1641
Pathophysiology of uveitis

DICK A
Bristol

This talk will overview the pathophysiology of non-infectious uveitis in relation to
recent SUN (standardised uveitis nomenclature) disease classification. The experimental
and translational human evidence of autoimmunity and activation of immunity will be
discussed. In addition the talk will highlight the pathways and mechanisms of tissue
damage that results in sight-threatening disease Traditionally, despite active immune
regulatory mechanisms operative within the ocular environment, inflammation still
occurs. Activated antigen and non-antigen specific T cells are generated in uveitis.
The interplay with innate immunity and in particular cells of myeloid lineage both
systemically and within the local environment dictate the severity and extent of
pathology we observe. ~ The understanding of immune responses during the
uveitis open many avenues to potential novel immunotherapies that not only suppress
inflammation but attempt to redress immune balance, tolerance and local homeostasis
within ocular tissues.

® 1643
Signs and symptoms of uveitis

NERI R ARAPLL PIRANI V, ZUCCHI M, PRIMAVERA L
The Eye Clinic, Polytechnic University of Marche, Ancona

Inflammation of uveal tract can be divided into: anterior, intermediate, posterior, and
panuveitis. Uveitis can be a sight-threatening disease. The commonest ocular symptoms
are: blurred vision, ocular pain, photophobia and floaters, depending on the type of
uveitis. The onset of uveitis can be either acute or insidious, involving one or both
eyes. Posterior uveitis is usually associated with vitritis. Anterior chamber cells and
flare should be graded according to standardized uveitis nomenclature (SUN) working
group. Binocular indirect ophthalmoscopy (BIO) score is used to grade vitreous
involvement. Vitreous changes may comprehend: vitreous hemorrhage, vitreous
strands, and vitreous traction. A further classification of posterior uveitis depends on the
primary site of inflammation, which can identify: retinitis, choroiditis, retinochoroiditis,
and chorioretinitis. Posterior pole uveal involvement can be: focal, multifocal, and
placoid. Retinal vasculitis can be associated with several sub-types of posterior uveitis.
Uveitis can present several complications such as, anterior and posterior synechiae,
which can lead to uveitic glaucoma, cystoid macular oedema, retinal and choroidal
neovascularizations, and retinal ischemia.

® 1642
Classification of uveitis

ANDROUDI S
Thessaloniki

Classification and standardization of uveitis is important, as it enhances the precision
and comparability of clinical research from different centers and assists in the
development of a complete picture of the course of the disorders and their response
to treatment.Attempts have been made to standardize some aspects of uveitis, and
various classification criteria, inflammation grading schema, and outcomes criteria have
been described The most widely used classification of uveitis is the one devised by the
International Uveitis Study Group (IUSG) in 1987, based on the anatomical location
of the inflammation. This classification includes anterior uveitis (iritis, iridocyclitis,
and anterior cyclitis), intermediate uveitis (pars planitis, posterior cyclitis, and hyalitis),
posterior uveitis (focal, multifocal, or diffuse choroiditis, chorioretinitis, retinitis, and
neuroretinitis) or panuveitis (anterior chamber, vitreous, retina, and choroid).In 2005,
the Standardization of Uveitis Nomenclature (SUN) Working Group standardized a
grading schema for aspects of intraocular intraocular inflammation, that is, anterior
chamber cells, anterior chamber flare, and vitreous haze, was developed. Standardized
definitions of outcomes, including reporting visual acuity outcomes, were approved.
Today's uveitis nomenclature has been revised regarding the anatomical location and
the grade of inflammation, and supplemented by the inclusion of definitions for onset,
duration and course.

* 1644
Laboratory work-up and specialized investigations

PLEYER U
Berlin

Based on the anatomical involvement of the eye intraocular inflammation is classified
into anterior, intermediate, posterior and panuveitis. All subtypes of uveitis are
potentially related to infectious and noninfectious etiologies.This presentation will
assist the participants in accurately diagnosing uveitis in a step latter approach including
physical and laboratory investigations.In addition, a tailored approach based on
confounding clinical observations with specialized investigations will help to further
differentiate clinical entities. In cases of suspected intraocular infections the option of
intraocular fluid evaluation for antibody testing and polymerase chain testing against
the causative agent will be presented. Taken together, this part of the course will provide
a rational decision-making strategy for diagnosis of patients with uveitis.



Course 3: EBO course: Intraocular inflammation and infection (Part I)

® 1645
Imaging in uveitis: techniques and indications

HERBORT C
Lausanne

This tutorial will address the main complementary imaging techniques used in
the field of (posterior) uveitis. In case imaging work-up is decided, fluorescein
angiography (FA) is performed routinely since a few decades. FA gives information on
the superficial structures and lesions of the fundus including pathology of the retina,
retinal vessels, optic disc, and subretinal fluid collection, as well as the RPE for which
it is the examination method of choice, and the choriocapillaris in the first seconds of
angiography. Most of the time it only confirms and gives the precise extension of lesions
already identified by the clinical examination. The choroid is however involved at least
as often as the retina and often all or part of choroidal lesions are occult and not detected
by the clinical exam or FA. Only indocyanine green angiography (ICGA) gives visual
access to choroidal inflammatory pathology where it can distinguish stromal choroidits
(birdshot, VKH) from choriocapillaritis (MEWDS, APMPPE, etc). So if angiography is
deemed necessary during initial appraisal of a case dual FA/ICGA should be performed
as choroiditis can not be excluded “a priori’ Other methods addressed will be OCT,
UBM, FAF as well as anterior segment OCT.

* 1646
Therapeutic management of uveitis

DICK A
Bristol

This talk will overview the contemporary therapeutic approaches to treatment of non-
infectious non-infective ocular inflammatory disease. Treatment of non-infectious
uveitis has over past 15 years expanded from the use of traditional therapies including
corticosteroids and immunosuppressants to the deployment of targetting the immune
response with biologic therapies with monoclonal antibodies and immunoadhesins.
Such use will be exemplified with case reports during the talk. Evidence of efficacy
of immunosuppressants in the treatment of uveitis, the role of predicting steroid
responsiveness, the use of monotherapy with immunosuppression and finally the
pathways and evidence of success of biologic therapy will be provided.
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Course 4: Differential diagnosis and evaluation of acute optic neuropathies and other neuro-ophthalmic causes of acute visual loss

® 1651
Genetic causes of acute visual loss

YU-WAI-MAN P (1, 2)
(1) Institute of Genetic Medicine, Newcastle University, Newcastle upon Tyne
(2) Newcastle Eye Centre, Royal Victoria Infirmary, Newcastle upon Tyne

Genetic causes of acute visual loss are relatively rare, but these still need to be
considered in the differential diagnosis, especially in the relevant clinical context. In
this presentation, classical genetic disorders affecting the optic nerve will be discussed
with a particular focus on Leber hereditary optic neuropathy (LHON). LHON is a
primary mitochondrial DNA (mtDNA) disorder and three point mutations within
the mitochondrial genome account for the vast majority of cases, namely: m.3460G>A,
m.11778G>A and m.14484T>C. It typically affects young adult males who present
with bilateral severe visual loss in the second or third decade of life. In addition to the
canonical LHON mutations, other pathogenic mtDNA mutations have been reported
that can result in both syndromic and non-syndromic optic neuropathies. Acute visual
loss in genetic disorders can also be secondary to pathology involving the retrochiasmal
visual pathways, for example, in MELAS (mitochondrial encephalomyopathy, lactic
acidosis, and stroke-like episodes). The cardinal clinical manifestations in this group of
patients are homonymous hemianopic visual field defects or cortical blindness.

® 1653
Neoplastic causes of acute visual loss

BOSCHI A
Brussels

Visual loss in relation with cancer has greatly increased in adult as in child. Not
only because improvement of diagnostic techniques, but because survival rate has
dramatically improved.Acute visual loss may be associated to direct or metastatic
involvement of the eye or may be a consequence of cancer therapy including
chemotherapy, radiation as newer modality like intra-arterial injections.Considering
the possible immunodysfunction in these patients infection as autoimmune disorders
should be considered in the differential diagnosis of acute uni or bilateral visual loss.
Clinical features and therapeutic options will be discussed through clinical cases.

® 1652
Inflammatory and infectious causes of acute visual loss

SZATMARY G (1), POLGAR T (2)
(1) Hattiesburg
(2) Neuro_ophthalmology, Hattiesburg

In this course comprehensive review of inflammatory and infectious causes of acute
visual loss will be presented. This will include pre-and retrochiasmal-chiasmal visual
pathway lesions. The lecture will focus on clinical presentation with localizing
symptomatology and signs, recommended diagnostic tests, differential diagnosis and
treatment possibilities. Also, known pathophysiology of various disorders will be
discussed. At the conclusion of presentation the audience will be familiar with the wide
range of neuro-ophthalmological disease states that can result in acute visual loss.

® 1654
Vascular causes of acute visual loss

KAWASAKIA

Lausanne

Acute optic neuropathy due to a vascular cause is essentially a syndrome of ischemic
optic neuropathy. The mechanism of ischemic optic neuropathy involves a fall in
perfusion pressure to the optic nerve which, in susceptible individuals, leads to
infarction of the prelaminar or retrolaminar portion of the optic nerve. Ischemic optic
neuropathy can be subdivided into anterior ischemic optic neuropathy and posterior
ischemic optic neuropathy . A special category is post-operative ischemic optic
neuropathy. This lecture will discuss the clinical features that distinguish these forms of
ischemic optic neuropathy , the risk factors associated with them and the approach to
their management.
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® 1661
The effect of a rock inhibitor ama0428 in a model of wet age-
related macular degeneration

HOLLANDERS K (1), VAN BERGEN T (1), VANDEWALLE E (2), STALMANS (1, 2)
(1) KULeuven Ophthalmology, Leuven
(2) UZLeuven Ophthalmology, Leuven

Purpose Rho kinase (ROCK) is associated with VEGF-driven angiogenesis and is
involved in inflammation and fibrosis. Therefore, the effect of a locally acting ROCK
inhibitor, AMA0428, was studied in wet age-related macular degeneration (AMD).

Methods The effect of AMA0428 on human brain microvascular endothelial cells
(HBMEC), human brain vascular pericytes (HBVP) and human tenon fibroblasts
(HTF) was determined by measuring cell viability (WST-1), apoptosis (caspase 3/7) and
2 migration assays (scratch and under-agarose) The in vivo response was investigated
using a laser-induced choroidal neovascularization (CNV) mouse model. Intravitreal
injections were given on day 0, 4, 10 and 20 with AMA0428, murine anti-VEGFR
Ab (DC101) or placebo. Outcome was assessed by analysis of inflammation (CD45),
angiogenesis (FITC-dextran), vessel leakage (Texas Red-conjugated Dextran and FITC-
labeled lectin) and fibrosis (Collagen I).

Results AMA0428 dose-dependently reduced proliferation and VEGF-induced
migration of HBMEC and HTF. No significant effect was seen on HBVP proliferation;
however, migration and pericyte recruitment were increased. There was no apoptosis
induction. AMA0428 significantly reduced CNV and vessel leakage 2 weeks after
lasering, comparable to DC101. In addition, AMA0428 inhibited inflammation on
day 5 by 20% and collagen deposition on day 30 by 39% while DC101 had no effect on
inflammation nor fibrosis.

Conclusion Our data suggest that targeting ROCK with AMA0428 not only reduces
neoangiogenesis, but also blocks inflammation and fibrosis (contrary to anti-VEGF).
These results point to a potential therapeutic benefit of ROCK inhibition in wet AMD.

® 1663 / F109
Variations and repeatability of macular pigment and its spatial
profiles in south Asian and white subjects

HUNTJENS B, CTORI I
Applied Vision Research Centre, The Henry Wellcome Laboratories for Vision Sciences,
City University London, London

Purpose To investigate variations in macular pigment optical density (MPOD)
between south Asian and white subjects and explore the repeatability of the MPOD
spatial profile.

Methods MPOD was measured by heterochromatic flicker photometry in 77 south
Asian and 60 white healthy volunteers aged 18 to 39 years, and repeated at a second visit
in 24 subjects. The MPOD spatial profile was classified as typical exponential, or atypical
ring-like or central dip (IOVS 2014;55:1440-1446).

Results We report excellent MPOD spatial profile repeatability (96%) between visits.
Our findings showed 67% of all subjects with atypical ring-like or central dip profiles
were south Asian. Average integrated MPOD up to 1.8° (MPODav0-1.8) was increased
in subjects with atypical profiles (P < 0.0005). Half peak MPOD value occurred at an
average 1.8 + 0.7° for the typical profile group, which was significantly broader than that
for the atypical ring-like (1.5 + 0.3°) or central dip profiles (14 + 0.3°, P = 0.01). South
Asian subjects had greater MPODav0-1.8 (0.39 + 0.13) compared to whites (0.32 + 0.13
log units, P = 0.01) after controlling for age. White subjects with dark eyes had higher
MPODav0-1.8 than those with light eyes (P = 0.012).

Conclusion Classification of the MPOD spatial profile was highly repeatable. Since
half peak MPOD value occurred within 1.8 eccentricity, the spatial profile and
MPODav0-1.8 together best describe the distribution of MPOD over the central area
where macular pigment has its maximum effect. Further, atypical MPOD profiles offer
increased MPOD over a more concentrated area centred on the fovea. Both parameters
showed significant variations between the two ethnic groups.

® 1662

Evaluation of potential retinal toxicity after intravitreal
administration of a novel neuroprotecive agent, synthetic analog
of dehydroepinadrosterone (DHEA)

TSIKA C (1), NIAVI S (1), GRAVANIS A (2), TSILIMBARIS M (1)
(1) Department of Ophthalmology, Medical School of the University of Crete, Heraklion
(2) Department of Pharmacology, Medical School of the University of Crete, Heraklion

Purpose To investigate the effect of the intravitreal administration of a synthetic analog
of DHEA on retinal anatomy and function of the rabbit eye.

Methods All experiments complied with the ARVO Statement for the Use of Animals
in Ophthalmic and Vision Research. We injected 0.6mg/0.1ml of a synthetic DHEA
analog in the right eye of 9 pigmented rabbits. The left eye received 0.1ml of the solvent
(6pl of ethylic alcohol in 94ul of WFI). Indirect fundoscopy and ERG was performed
before injection (baseline) and one month post injection. This was the end time point of
the study. Histological samples were prepared for photonic microscopy after euthanasia
and enucleation. Additionally, fundoscopy was performed weekly to follow up any
macroscopic changes.

Results At one month, no significant macroscopic retinal changes were observed. No
significant difference in scotopic b-wave amplitude of the ERG was recorded one month
after injection of the neuroprotective solution (p=0.441) or the solvent alone(p=0.767).
Histology revealed minor changes in retinal anatomy that were not attributed to any
substance effect. Control eyes showed similar findings. Interocular differences in ERG
were not significant at baseline (p=0.136) or at one month (p=0.666).

Conclusion BNN 93 exhibited no toxicity on retinal anatomy or function after
intravitreal administration of a high concentration in the rabbit eye. This is a promising
preliminary finding for potential use in ocular neurodegenerative disease.

® 1664

Macular pigment optical density in a French population over 75
years old (MONTRACHET’s study: Maculopathy, Optic Nerve,
nuTRition, neurovAsCular and HEarT diseases)

FLECK O (1), KOEHRER P (1), DANIEL S (2), BINQUET C (2), BRETILLON L (3),
ACARN (3), TZOURIO C (4), BRON AM (1), CREUZOT-GARCHER C (1)

(1) Department of Ophthalmology, CHU, Dijon

(2) Department of Epidemiology, Inserm, Dijon

(3) UMR 1324, CSGA, Dijon

(4) Department of Epidemiology, Inserm unité 708, Bordeaux

Purpose The aim of our study was to describe the frequency of macular pigment
distribution patterns in a french population-based study over 75 years old.

Methods Three city study (3C) included 9294 subjects aged 65 years or more from
three cities (Bordeaux, Dijon and Montpellier) in 1999. After a 10 year follow-up, Dijons
cohort had a complete ophthalmic examination in the MONTRACHET study. 1153
patients over 75 years were included. All patients had fundus photographs and macular
pigment optical density measured by two-wavelength autofluorescence. Pseudophakic
patients without any retinal pathological conditions were included. In each patient, the
eye with the best autofluorescence image quality was included.

Results One hundred fourty three eyes were selected (81 right eyes and 62 left eyes).
Mean age was 82.0 + 3.9 years, 71% (102) were women. Macular pigment optical density
was 0.93  0.22 density unit at the foveal center, 0.71 + 0.20 density unit at 0.5° eccentricity,
059+0.17at 1°,0.36 + 0.12 at 2° and 0.09 + 0.03 at 6°. Nineteen patients (13.3%) had ring-
like structure at mean 0.87 + 0.19° eccentricity, 21 patients had intermediate distribution
in density profile, 103 patients had strictly monotonic decline of macular pigment from
the center to the periphery. There was no significant correlation between gender and
macular pigment pattern (p = 0.36).

Conclusion This is the first study describing the frequency of the patterns of macular
pigment distribution in an elderly pseudo-phakic population. It would be useful to
establish normative values in this age subgroup.
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® 1665
Does foveal anatomy influence macular pigment and its spatial
profile? A bi-racial study

CTORI [, HUNTJENS B
Applied Vision Research Centre, The Henry Wellcome Laboratories for Vision Sciences,
City University London, London

Purpose To investigate the relationship of foveal architecture with macular pigment
optical density (MPOD) and its spatial profile in south Asian and white females.

Methods Foveal anatomy measurements, obtained using optical coherence
tomography (Spectralis OCT; Heidelberg), were collected from 46 south Asian (age 21
+ 3 years) and 38 white healthy females (age 26 + 5 years). Spatial distribution of MPOD,
measured by heterochromatic flicker photometry, was classified as a typical exponential
or an atypical profile.

Results South Asian compared to white females had thinner central retinas (220 +
14pm vs. 228 + 19um; P = 0.02), wider foveas (2526 + 247pm vs. 2296 + 228um; P <
0.0005) and higher central MPOD (0.56 + 0.18 vs. 0.44 + 0.23; P = 0.001), after controlling
for age. Central MPOD was greater in those with an atypical (0.61 + 0.21) compared to
a typical MPOD profile (0.47 + 0.17, P < 0.005). Only white females presenting a typical
MPOD profile showed a significant correlation between central MPOD and central
retinal thickness (p = 0.403, P = 0.03) and between the foveal pit and MPOD profile slope
gradients from 0 to 0.8° (r = -0.522, P = 0.004). We found no association between foveal
width and central MPOD in either ethnicity regardless of MPOD profile type (P = 0.90).

Conclusion Our findings show that there are significant differences in retinal
morphology and central MPOD between south Asian and white females. However,
foveal anatomy seems to correlate with central MPOD only in white females with typical
MPOD profiles. We hypothesize that higher central MPOD associated with atypical
MPOD profiles and south Asian ethnicity is not related to central foveal anatomy, but a
feature of an individual’s congenital constitution.

® 1667
Relation between the retinal reflectivity on SD-OCT and the
cone density measured using adaptive optics

FLORES M, DEBELLEMANIERE G, TUMAHAI R KOEHL A, MEILLAT M,
SCHWARTZ C, DELBOSC B, SALEH M
Op hthalmol gy Department, B

Purpose To assess the relation between  the relative reflectivity of the inner segment
ellipsoid (ISe) band on Spectral domain (SD)-OCT and the cone density measured
using adaptive optics.

Methods Twenty eyes of 10 subjects were studied. Two subjects were healthy and
the others were randomly chosen from a pool of patients presenting retinal diseases
impairing bilaterally the ISe layer. Horizontal B-scans were acquired using SD-OCT
(Spectralis, Heidelberg, Germany). The relative reflectivity, defined as the ratio between
the reflectivity of the ISe layer and the reflectivity of the full retinal thickness was
measured, together with ISe thickness, using Image]. Cone counts were performed at
2° eccentricity from the fovea (nasal, temporal, superior and inferior areas) using an
Adaptive Optics retinal camera (RTX1, Imagine Eyes, Orsay, France) and its dedicated
software (AOdetect v0.1" JImagine Eyes, Orsay, France). Correlation coefficients
(Pearson r) between the cone density and the others parameters were calculated for
each area.

Results Cone densities were significantly correlated with the ISe relative reflectivity (r
=0,70[0,59;0,79] p<0,01), and to a lesser extent with the ISe thickness (r = 0,32 [0,04 ;
0,56] p<0,01) and with BCVA (logMAR) (r = -0,38 [-0,55;-0,21] p<0,01).

Conclusion The reflectivity on SD-OCT of the outer retina brings valuable information
on photoreceptor density in absence of adaptive optics camera. Further developments
in OCT software enabling it uses in a clinical setting would be a useful advance.

* 1666 / FO30
Macular response to a carotenoid supplement in healthy eyes

MARQUINA I, BRAUTASET R, NILSSON M
Karolinska I Unit of Op ry, Stockholm

Purpose Reduced macular pigment (MP) density is related to an increased risk of
developing age-related macular degeneration (AMD). The aim of this study was to
measure the macular response to a MP supplement by measuring macular pigment
optical density (MPOD) before and after consumption.

Methods Fifty-one healthy subjects (age 18-62 years) participated in the study and
were divided in two groups, one control group and one supplementary group. MPOD
values were measured using heterochromatic flicker photometry (HFP) at baseline and
after 90 days of supplementation with the dietary supplement MacuShield” (10 mg
lutein, 10 mg meso-zeaxanthin and 2 mg zeaxanthin).

Results Mean MPOD values did not change significantly in any of the groups. A
correlation between low MPOD values at baseline and a larger increase of MPOD
values after supplementation was found in the supplementary group (r = -0.52, p =
0.008). Increased MPOD values also correlated with increasing age (1 = 0.40, p = 0.0454).

Conclusion The results of the present study indicate that older subjects with low
MPOD values increase their MPOD values after supplementation. As increased age
and low MPOD values increase the risk of developing AMD, it might be beneficial for
these individuals to consume macular pigments to reduce the risk of developing AMD.
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* 1671
Human retinal pigment epithelial cells dying through autophagy
are engulfed by professional and non-professional phagocytes

TOTH M (1), KRISTOF E (1), DORO Z (1), VEREB Z (2), ALBERT R (2), FESUS L (1),

PETROVSKIG (2, 1)

(1) Stem Cells and Eye Research Laboratory, Department of Biochemistry and Molecular
Biology, University of Debrecen, Debrecen

(2) Department of Ophthalmology, University of Szeged, Szeged

Purpose Inefficient removal of dying retinal pigment epithelial (RPE) cells by
professional and non-professional phagocytes can result in debris formation and
development of age-related macular degeneration (AMD). We aimed to study the
clearance of autophagic dying RPE cells serving as a model for dry and wet type of AMD,
respectively.

Methods Autophagic cell death was induced by serum deprivation and H202 co-
treatment in ARPE-19 and primary human RPE (hRPE) cells. Annexin-V FITC/
PI labelling was used to determine the cell death rate, while autophagy detection
was achieved by Western blot quantification of LC3 II/LC3 I ratio. The clearance of
autophagic dying cells by non-professional and professional phagocytes was quantified
using flow cytometry.

Results An increasing percentage of dying RPE cells was observed in a time- and
concentration dependent manner upon H202 treatment. Paralelly, an induction of
autophagy could be detected within 2hrs of H202 treatment. Phagocytosis studies
found autophagic dying cells to be efficiently and increasingly engulfed by both
professional and non-professional phagocytes over time.

Conclusion The clearance of autophagic dying RPE cells can be used as a model
for studying both dry and wet type of AMD in vitro, as well as for testing future
pharmacological agents for treating this disease.

* 1673
Microglia in mice retina contralateral to experimental glaucoma
exhibit qualitative signs of activation in all retinal layers

GALLEGOB(1,2), SALAZARJJ (1, 2), DE HOZ R (1, 2), ROJAS B (1, 3) RAMIREZ

Al (1, 2) VALIENTE-SORIANO FJ (4), AVILES-TRIGUEROS M (4), VILLEGAS

PEREZ MP (4), VIDAL-SANZ M (4), TRIVINO A (1, 3), RAMIREZ JM (1, 3)

(1) Instituto de Investigaciones Oftalmolégicas Ramén Castroviejo. UCM, Madrid

(2) Facultad de Optica y Optometria. UCM, Madrid

(3) Facultad de Medicina. UCM, Madrid

(4) Exp. Ophthalmol. Lab;, Dept. Ophthalmology, College of Medicine, University of
Murcia, Murcia

Purpose To analyse qualitative effects of two weeks of laser-induced ocular
hypertension (OHT) in the retinal microglial of OHT-eyes and their contralateral eyes

Methods Adult albino Swiss mice were divided into two groups: naive (n=6) and
lasered (n=9). Retinal whole-mounts immunolabelled with anti-Ibal were used to
analyse the distribution and the morphology of Iba 1+ microglial cells

Results In naive, contralateral and OHT-eyes, Iba 1+ microglia was evenly distributed
throughout the retina in the photoreceptor layer (PRL), outer plexiform layer (OPL),
inner plexiform layer (IPL), nerve-fibre layer (NFL) and ganglion-cell layer (GCL).
In comparison with naive, the main differences in the microglia of contralateral eyes
and OHT-eyes were: i) the presence of ameboid microglia; ii) the retraction of cell
processes; iii) a higher level of branching; iv) soma displacement; v) reorientation of
processes; vi) MHC-IT up-regulation; vii) increased CD68 immunostaining and; viii)
CD86 immunolabelling in ameboid cells. In addition, rounded Iba-1+ CD86+ cells in
the NFL-RGC layer and PRL and Ym1I+ cells and rod-like microglia in the NFL-RGC
were restricted to OHT-eyes

Conclusion Two weeks of laser induced-OHT triggered several signs of microglial
activation that extended beyond GCL. The same features were also observed in
contralateral normotensive untreated eyes. Contralateral eyes appear to be a potential
of discovering points of intervention to which future therapeutics can be directed.
(Support: OFTARED (Grant RD12/0034/0002 and RD12/0034/0014, ISCIII, Spanish
Ministry of Science and Innovation)

® 1672
Study of anti-proliferative activity of ranibizumab, bevacizumab,
pegaptanib and aflibercept on fibroblast-like cell strain in vitro

LYTVYNCHUKL (1), SA (2)
(1) Kyiv Eye Microsurgery Center, Kyiv
(2) National medical academy of postgraduating education, Kyiv

Purpose To evaluate the anti-proliferative action of drugs that block vascular
endothelial growth factor (anti-VEGF: ranibizumab, bevacizumab, pegaptanib and
aflibercept) upon fibroblast-like cells, as in vitro model for studying their implication on
fibroblast-containing choroidal neovascular membranes (CNV).

Methods The cellular anti-proliferative effects of the four anti-VEGFs (cellular survival,
mitotic- and polykaryocyte index, level of apoptosis) were evaluated over 5 days on
the fibroblast-like cell strain L929. Cellular growth-kinetics indices (specific growth
velocity (p), population number doubling time (td) and reproduction velocity (n)) were
calculated and used to reveal dose-dependence of their anti-proliferative activity.

Results The anti-VEGFs could inhibit cellular survival, mitotic activity, and
increase cellular heterogeneity of 1929 cells in a dose-dependent manner. The anti-
proliferative activity of the anti-VEGFs was dose-dependent, while the apoptosis level
was proportional to the dose increase in all four cases. The cellular growth-kinetics
distinguished ranibizumab for having less aggressive anti-proliferative action with
increasing doses, which was due to compensation of cell death by proliferation; the
rest of the anti-VEGFs had anti-proliferative and apoptotic activity prevail the cellular
survival. Different concentrations of aflibercept caused insignificant effect upon the
cellular mitotic index compared to controls.

Conclusion All four anti-VEGF drugs exhibited marked anti-proliferative and
apoptotic activity upon fibroblast-like cells in vitro. Overall, the explored effects might
explain the fibroblast-like response to anti-VEGF drugs in vivo and be the cause for
involution of CNVs.

* 1674
Energy supply is critical for Miiller cells ability to transport
glutamate

KOLKOM (1,2)
(1) Roskilde University Hospital, Hellerup
(2) Neuroscience and Pharmacology, Copenhagen

Purpose To study the effect of energy deprivation in Miller cellsability to maintain
their function as well as their ability to protectretinal ganglion cells (RGC).

Methods The human Miller cell line, MIO-M1 and primarymouse Miiller cells were
used to study changes in glutamate uptake,glutamate release, excitatory amino acid
transporter (EAAT) proteinexpression, ATP levels and glycogen content, when cells
werecompromised from energy. Moreover, a co-culture system of primaryRGC cultures
and primary Muller cells, separated by an insert, wasused to evaluate the role of Mller
cells in RGC survival.

Results EAAT1 and EAAT?2 proteins were up-regulated in energydeprivedMiiller cells
and glutamate uptake was significantlyincreased in the absence of glucose, as opposed to
conditions withsodium depletion or in the presence of the EAAT-inhibitor tfb-TBOA,in
which glutamate uptake was decreased. The intracellular glycogencontent decreased
in a time-dependent manner, whereas the ATPlevels were sustained following energy
deprivation. Co-cultures ofRGC and Miller cells revealed better survival of glutamate
treatedRGC in the presence of Miller cells compared to controls. Energydeprivation of
Mller cells enhanced their ability to protect RGC.

Conclusion The present findings revealed an up-regulation of EAAT1 and EAAT2 in
energy compromised Milller cells as wellas an increased ability to remove glutamate from
the extracellularspace. Co-cultures of RGC and Muller cells revealed a protectiverole
of Miller cells when RGC were exposed to glutamate. Hence,energy failure may result
in an increased ability to protect RGC fromglutamate-induced excitotoxicity, whereas
malfunction of glutamateuptake in Miller cells may contribute to RGC death.
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* 1675

Activation of cannabinoid receptor CB2 in ARPE-19 cells
stimulates the release of inflammatory cytokines via activation of
the ERK pathway

HYTTIM (1), PIIPPO N (1), KORHONEN E (1), SALMINEN A (2),
KAARNIRANTA K (1, 3), KAUPPINEN A (1, 3)

(1) Department of Ophthalmology, Kuopio

(2) Department of Neurology, Kuopio

(3) University Hospital, Kuopio

Purpose Endocannabinoid receptors have been suggested to be a possible therapeutical
target in age-related diseases. Particularly CB2, the receptor primarily responsible for
the immune modulatory effects of cannabinoids, might be a valuable target in diseases,
such as age-related macular degeneration, where inflammation is known to be a key
player.In this study, we have evaluated the effects of CB2 activation on the viability and
inflammatory response of retinal pigment epithelial cells.

Methods We cultured ARPE-19 cells until confluent and treated the cells with the
selective CB2 agonist JWH-133. To assess the effect of CB2 activation on oxidatively
stressed cells we treated some cells with the lipid peroxidation end product
4-Hydroxynonenal (HNE) after the JWH-133 stimulation. The effects of the treatments
on cell viability were assessed and inflammatory cytokine expression and signaling
protein activation were measured by ELISA.

Results Our results show that 10uM JWH-133 robustly increased the production of

interleukin (IL) 6 and IL-8 in both HNE-treated and untreated cells. Investigation of the
MAPK signaling pathway showed that JWH-133 at this concentration increased the
phosphorylation of ERK1/2.

Conclusion Our results show that JWH-133, a selective agonist of the cannabinoid
receptor CB2, stimulates an inflammatory response in ARPE-19 cells. The release
of inflammatory cytokines seems to be mediated by the increased activity of the
MAPKinase ERK1/2. Taken together, our results suggest that CB2's role as a potential
therapeutical target in retinal pigment epithelium should be more carefully analyzed
in future studies.

* 1676

The best corrected visual acuity and retinal thickness are
associated with improved cortical visual processing in treated
wet-AMD patients

VOTTONEN P (1), KAARNIRANTA K (1), TARKKA I (2), PAAKKONEN A (3)
(1) Department of Ophthalmology, Kuopio

(2) Department of Health Sciences, Jyviskyli

(3) Department of Clinical Neurophysiology, Kuopio

Purpose Age-related macular degeneration is the most common cause of blindness
in the western world among elderly people. In response to anti-VEGF treatment for
wet-AMD retinal anatomy and visual acuity is often remedied. In our previous study,
we showed that also visual evoked potentials (VEP) improve following successful anti-
VEGF treatment. The aim of the present study was to investigate, if visual acuity and
retinal thickness changes are associated with VEP parameters.

Methods Fifteen patients enrolled this study. Patients received three bevacizumab
intravitreal injections. At the beginning of the study and 4-6 weeks after the last
injection, the best corrected visual acuity (BCVA) test, full biomicroscope examination,
OCT analysis and VEP were performed.

Results In treated eyes, logMAR visual acuity decreased on average 0.2+0.3 units,
OCT retinal thickness decreased 170+200 micrometers and VEP amplitude increased
1.0+1.4 microvolts. All changes were significant at p<0.05. The relative changes of VEP
amplitude and retinal thickness correlated significantly r=-0.630 (p<0.05), as well visual
acuity (logMAR) and retinal thickness r=0.576 (p<0.05). VEP latency did not correlate
with retinal thickness or visual acuity.

Conclusion We showed that both the increase in VEP amplitude and the improvement
in visual acuity are correlated with the decrease in retinal thickness in treated wet-AMD
patients indicating that successful intravitreal anti-VEGF treatment initiates significant
changes in upstream visual processing in the brain.
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* 1711
Pathophysiologic mechanisms based treatment for RVO related
macular edema

POURNARAS C
Memorial Rothschild Clinical Rechearch Group, Colline Ophthalmology Center., Geneva

The retinal vein occlusion (RVO) related to visual loss, results from changes in the
blood-retina barrier leading to the formation of an extracellular retinal edema; and
conconmmitant arteriolar vasoconstruction, leading to tissue hypoxia, intracellular
retinal edema and neuronal cell death.Patient’s evaluation requires the definition of
the pathogenic role of systemic diseases affecting the retinal vessels wall. In addition,
hemodynamic modifications of the retinal blood flow and primary and secondary
thrombophilias, may trigger the manifestation of the RVO occlusive event.Current
treatment of acute RVO aims to restore venous circulation. In that sense, isovolemic
hemodilution leads to an increase of ocular blood flow and regression of tissue hypoxia.
Grid macular photocoagulation, reversing the inner retinal tissue hypoxia, improves
visual prognosis in eyes with macular edema following branch RVO. The intra-vitreal
treatments using anti-VEGF and anti-inflammatory drugs, reverse the veins abnormal
permeability, relieve the macular edema, either in branch or central RVO, offering new
insights for the management of those pathologies.

* 1713
BRVO treatments in 2014

PETROPOULOS IK
Ophthalmological Center of Rive, Geneva

Until recently, laser photocoagulation was the standard of care for branch retinal vein
occlusion (BRVO). The recent development of intravitreal pharmacotherapy has
revolutionized the management of BRVO and has expanded our treatment options.
Intravitreal anti-VEGF agents (ranibizumab, bevacizumab, aflibercept) and a sustained-
release dexamethasone implant have been shown effective to treat BRVO-related
macular edema by randomized studies and/or case series, offering favorable anatomical
and visual outcomes. Still, long-term repeated injections may be needed and head-
to-head comparisons of these treatment modalities have not been performed. As for
treatment duration, new data suggest that half of the patients may be cured after 2
years from the onset of the disease, whereas the other half will probably need repeated
injections for at least 4 years. A better control of the underlying systemic disease
(mostly arterial hypertension) and the identification of the proper time to perform laser
photocoagulation could further improve prognosis. Safety and efficacy profiles and
updated indications of each treatment modality with representative examples will be
discussed.

° 1712
CRVO treatments in 2014

GLACET-BERNARD A
Creteil

Although central retinal vein occlusion (CRVO) accounts for a minority of retinal vein
occlusions, it is associated with more severe vision loss and with the vision-threatening
risk of neovascular glaucoma. The newly available treatments for macular edema have
considerably improved visual outcome of many CRVO patients. Nevertheless, the
evaluation of the ischemic component remains essential. The presentation will include
when to perform laboratory workup for systemic disease and how macular edema
treatment could be combined with classical treatment (etiologic treatment such as
hemodilution, treatment of non-perfusion area with laser photocoagulation).

Commercial interest

e 1714
The (new) place of laser treatment in RVO

PUCHEN
Montbonnot/Grenoble

The appearance of injections in the treatment of macular edema has upsets the
management of RVO. Now, What is the place of laser ?We will present the place

of focal laser treatment of macular edema and remember the importance of

panretinalphotocoagulation in the treatment of ischemic forms. The injection delay anti
VEGF ischemic CRVO conversion.
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* 1715
RVO related macular edema: Rules for the patients follow up;
how to choose the applied treatment?

LOEWENSTEIN A
Department of Ophthalmology, Tel Aviv Medical Centeo, Tel Aviv

The treatment of RVO has dramatically evolved during the last few years. The main
evidence base therapies are antiVEGF agents (Ranibizumab, Aflibercept, and level 2
evidence for bevacizumab) and steroids (Ozurdex). Each approach has advantages and
limitations, while both have good efficacy results. In the decision making of the needed
treatment inflammatory as well as VEGF pathways need to be taken into consideration.
The treatment is to be tailored to the individual patient taking into consideration both
ocular (existence of glaucoma, if it is controlled, existence of cataract, pseudophakia,
ischemia), systemic (existence of cardiovascular risk factors) and social (ability to come
monthly and availability of the health care system). Results of head to head trials are
awaited.
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* 1721
A standardised ‘off the shelf’ substrate for enhanced tissue
engineering

HOPKINSON A, BRANCH M), DUA A
Academic Ophthalmology, University of Nottingham, Nottingham

Purpose Amniotic membrane (AM) is a popular ophthalmic tissue engineering
adjunct. We previously developed a highly effective thermolysin-based denuding
technique that preserves basement membrane integrity This technique has been
validated clinically using fresh frozen AM (FAM). We now propose a standardised dry-
prepared off the shelf” AM tissue engineering substrate.

Methods Dry preserved thermolysin denuded AM (DAM), and FAM denuded
with ethylenediaminetetraacetic acid (EDTA), and dispase -based methodologies
were prepared. Denuding efficiencies were compared using electron microscopy. The
effect of denuding on AM molecular composition was investigated and characterised
using proteomics. The propensity of DAM to support stem cells was explored using
fluorescent immunohistochemistry for defined markers.

Results Electron microscopy demonstrated thermolysin denuding efficiency was
comparable in FAM and DAM. Proteomic analyses showed effective removal of
epithelial cell proteins in DAM, but not EDTA-based denuding techniques. Whilst
similar enzymatic activity to thermolysin, mechanical scraping reduces the efficacy
of dispase denuding. Collagens IV, VI, periostin, Pig-h3 and VLA-6 are targets of
thermolysin activity. DAM maintains stem cell characteristics and is most effective in
preventing differentiation.

Conclusion Conventional EDTA and dispase procedures for preparing AM for tissue
engineering are ineffective at removing cells whilst preserving the basement membrane.
Combining our novel thermolysin denuding and dry preservation techniques improves
the overall quality of AM for tissue-engineered constructs. Therefore, we propose a fist
of its kind, stable and dry-stored ‘off the shelf” construct for enhanced ocular surface
tissue engineering,

* 1723
Corneal decellularisation: recycling tissue for transplantation

WILSON SL
Academic Ophthalmology, Univeristy of Nottingham, Queen’s Medical Centre,
Nottingham

Purpose There is a clinical need for reliable, reproducible biomimetic corneas.
Decellularised tissues are advantageous compared to synthetic/semi-synthetic tissues
in that the native matrix ultrastructure and intrinsic cues including growth factors,
cytokines and glycosaminoglycans (GAGs) may be retained. However, there is currently
no reliable, standardised human corneal decellularisation method. Here, we provide
a systematic study of commonly used decellularisation methods and assess their
appropriateness for corneal applications.

Methods Eye-bank tissue unsuitable for transplantation was used to test
decellularisation methods: Dispase removal of the epi- and endothelium; Mechanical
agitation; Hypertonic NaCl; Tonic detergent (SDS); Non-ionic detergent (Triton-X100);
all followed by nuclease treatment. Removal of cellular material, preservation of
transparency, retention of corneal architecture and GAGs was assessed via histological,
immunofluorescence and quantitative analysis. Potential cytotoxicity in vitro of the
treated tissue was also assessed.

Results No decellularisation technique investigated successfully removed 100%
of cellular components. The techniques which had the least residual DNA, SDS and
Triton-X100, were most structurally compromised with reduced GAG content. Dispase
treated, NaCl and mechanically agitated corneas had better preservation of structure,
transparency and GAGs, but had higher residual DNA.

Conclusion The ability to reprocess and regenerate tissues deemed “unsuitable” for
transplantation allows us to salvage valuable tissue. However, in order to progress, we
may need to take a step back to establish a “decellularisation” criterion; which should
balance effective removal of immune reactive material with maintenance of tissue
functionality.

* 1722
Human induced pluripotent stem cells (hiPSC)-derived
endothelial cells: new opportunity for corneal bioengineering

THURET G (1, 2) HE Z (1), SUFFEE N (1), FOREST F (1, 3), BERNARD A (1),

PISELLIS (1), PERRACHE C (1), DUMOLLARDJM (1, 3), PEOCH M (1, 3), GAIN P (1)

(1) Corneal Graft Biology, Engineering and Imaging Laboratory, EA2521, Federative
Institute of Research in Sciences and Health Engineering, Faculty of Medicine, Jean
Monnet University, Saint-Etienne

(2) Institut Universitaire de France, Bd St Michel, Paris

(3) Department of Pathology, University Hospital, Saint-Etienne

Purpose hiPSCs can self-renew indefinitely, while maintaining the capacity to
differentiate into somatic cells. As such, they represent an essentially inexhaustible
source of committed corneal endothelial cells (CECs) of potential use in cell-based
corneal therapies. We present a method of differentiation of hiPSCs into CE-like cells.

Methods hiPSCs reprogrammed from adipocytes by retrovirus (SBI) were expanded
in mTSRI medium. Differentiation was induced by sequential treatment mimicking
the normal embryonic endothelial development, using co-cultures during 3 weeks (not
detailed because of ongoing patent application). Cells were sorted using magnetic beads
with negative selection with anti-K3/K12. Sorted cells were subsequently cultivated in
maintenance medium for 3-4 weeks. Differentiation was assessed by immunolabeling of
70O-1, Glypican-4, CD200R, Na/K/ATPase, CLCN3, MiTF, K3/K12. Stemcellness was
assessed using anti-OCT-4.

Results hiPSCs were successfully and stably differentiated into a monolayer of tightly
packed cells expression typical ECs makers and neither keratocytes nor epithelial
markers. We observed the consecutive formation of embryoid bodies after 4 days (D),
neural crest cells after 7D, mesenchymal cells after 10D and cells with CEC phenotype
after 15D. They lost expression of OCT-4.

Conclusion hiPSCs are a promising source of CECs. In addition to the short-circuit
current measurement using a Ussing chamber, their ability to deswell corneas is being
studied using our innovative bioreactor. Safe sources of cornea-derived hiPSCs are also
under study to facilitate clinical translation.Grants: ABM2013, [UF2012-17, UIM2013

° 1724

Corneal endothelial cells from old donors: differentiation,
senescence, proliferative capacities and optimized culture
conditions

HA THIB (1) HE Z (1), FOREST F (1, 2), THURETJY (3), PISELLI S (1), PERRACHE C (1),
PEOCHM (1, 2), DUMOLLARD JM (1, 2), ACQUART S (4), GAIN P (1, 5),
THURET G (1, 5,6)

(1) Corneal Graft Biology, Engineering and Imaging Lab ry, EA2521, Fede
Institute of Research in Sciences and Health Engineering, Faculty of Medicine, Jean
Monnet University, Saint-Etienne

(2) Department of Pathology, University Hospital, Saint-Etienne

(3) Institute of Biology and Technology Saclay (iBiTec-S)/ Units/ Integrative Biology and
Molecular Genetics (SBiGeM), Gif sur Yvette

(4) Eye Bank, French Blood Centre, Saint-Etienne

(5) Department of Ophthalmology, University Hospital, Saint-Etienne

(6) Institut Universitaire de France, Bd St Michel, Paris

Purpose The intrinsically low proliferative capacity of human corneal endothelial cells
(CECs) and their rapid senescence in in vitro culture constitute major limitations for
cell bioengineering destined to treat endothelial dysfunctions. In Europe, the mean
donor age of 70 adds a supplementary difficulty to the complex equation. Aim: to clarify
whether old donor corneas could be however used for cell expansion

Methods Morphology and differentiation of central and peripheral CECs were
analyzed by immunostaining of ion transport-related proteins, progenitor and neuronal
markers in corneas retrieved in donor >50 years. The proliferative capacity of CECs
from organ-cultured corneas was quantified by EU proliferation assay. The differences
of central vs peripheral CECs were further characterized in vitro by studying their
migration, proliferation and differentiation in serum-containing medium.

Results Central CECs highly expressed specific ion transport-related proteins, and
had a high senescence level. On the contrary, CECs located in the periphery or extreme
periphery were less specialized, expressed progenitors and neuronal markers and were
more prone to endothelial-mesenchymal transformation in serum-containing medium.
With a new culture sequence that limited proliferation and maintained differentiation,
corneas from donors >70 yo, could successfully be used to reconstitute a monolayer

of stable endothelial phenotype with ECD of 2000 cells/mm?2 but require pooling of

corneas.

Conclusion This work could allow to “recycle” the 20% of corneas usually discarded by
eye banks because of age-related ECD decline
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® 1725 /S013
Influence of pressure on in vitro human corneal endothelial cells
derived from human induced pluripotent stem cell (hIPSC)

JUMELLE C (1), SUFFEE N (1), FOREST F (1, 2), HE Z (1), BERNARD A (1),
NANGOUM-FOSSO T (1), NAIGEON N (1), PERRACHE C (1), PEOCHM (1, 2),
GAINP(1,3), THURET G (1, 3, 4)

(1) Corneal Graft Biology, Engineering and Imaging Lab y EA2521, Fed
Institute of Research in Sciences and Health Engineering, Fm‘ulty ofMedicim’, Jean
Monnet University, Saint-Etienne

(2) Department of Pathology, University Hospital, Saint-Etienne

(3) Department of Ophthalmology, University Hospital, Saint-Etienne

(4) Institut Universitaire de France, Bd St Michel, Paris

Purpose Human induced pluripotent stem cells (hIPSC) have infinite self-renewal
capacity and can differentiate into somatic cells. We obtained hIPSC-derived corneal
endothelial-like cells (CE-likeC) using a sequential supply of growth factors. As, in vivo,
the functionality of CEC may depend on various environmental factors, including
intraocular pressure, we investigated whether pressure could influence the hIPSC
differentiation into EC

Methods We developed a specific device for pressurizing cell cultures placed in a
CO2 incubator. The device consists of a pump injecting the gas mixture from the
incubator into a sealed container equipped with a pressure sensor and an electronic
control system. hIPSC-derived CEC were cultured in the differentiation medium for 1
week either in a standard incubator at atmospheric pressure or under a pressure of 20
mmHg. The medium was changed every 2 days. Differentiation was determined by cell
morphology analysis and ionic pumps immunostaining (CLCN3, VDAC3, SLC4A and
Na+/K+/ATPase) and tight junctions (ZO-1).

Results At D8, the 2 cultures showed similar endothelial morphology, ZO-1 and
SLC4A, but expression of ionic pumps CLCN3, VDAC3, and Na+/K+/ATPase were
increased under pressure.

Conclusion The device developed is fully functional. Our results show that, in vivo, a
pressure of 20 mmHg did not modify the cell morphology. However, it tends to modulate
the expression of some ionic pumps. Pressure level seems to be an important parameter
in the differentiation into EC. Considering this, it could improve the EC functionality, i.e.
deswelling capacityGrants: ABM2013, [UF2012-2017 and postdoc UJM 2013

® 1727 / S015
Ocular chronic graft versus host di after allog
hematopoietic stem cell transplantation — preliminary data

JEPPESEN H (1, 2), LINDEGAARD ] (2), SENGELOEV H (3), JULIAN HO (2),

PRAUISE ] (4), HEEGAARD S (2, 4)

(1) Dept of ophthalmology, Copenbagen

(2) Dept of ophthalmology, Glostrup

(3) Dept of hematology, Copenhagen

(4) Dept of neuroscience and pharmacology, Eye pathology section, University of
Copenhagen, Copenhagen

Purpose Allogeneic hematopoietic stem cell transplantation(HSCT) is a curative
therapy for a number of malignant and non-malignant hematological diseases.
Allogeneic HSCT can be performed in several ways; donor cells can be obtained from
bone marrow(BMT), peripheral blood(PBSCT) or cord blood(CBT). Ocular chronic
graft versus host disease(cGVHD) is a major contributor to long-term morbidity after
HSCT. The purpose of this study was to report the frequency of ocular cGVHD after
allogeneic HSCT.

Methods Retrospective examination of 233 charts of patients (adults>15years) who
underwent consecutive allogeneic HSCT from January 2000-june 2011 at Copenhagen
University Hospital (Rigshospitalet). All allogeneic HSCT in Denmark are performed
at this hospital. All patients were examined ophthalmologically before the transplant,
yearly after the transplant and ad hoc if any ophthalmic problems occurred. The
diagnosis of ocular cGVHD was made according to the NIH consensus criteria.

Results Fifty-eight(25.3%) fulfilled the diagnostic criteria of ocular ¢cGVHD, 16
out of 78(20.5%) in the BMT group, 41 out of 152(27.0%) in the PBSCT group and 1
out of 3(33.3%) in the CBT group. Male:female ratio was 40:18(2.22) (in the cohort
146:87(1.68)). Median time of onset was 24.3 months after HSCT (range 4.9-146.1). In
the cohort median age was 45.2 years(rage 15.2-71) at transplantation time and 55.5
years(18.43-69.0) when ocular cGVHD was diagnosed. Median time of follow-up was
24.8 months(range 0.4-147.6).

Conclusion Out of 233 patients who received allogeneic HSCT, 59(25.3%) developed
ocular cGVHD. The median time of onset was 24.3months after transplantation and
median age at onset was 55.5 years.

® 1726 / S014
Development of an ECM hydrogel for corneal tissue engineering

AHEARNEM (1, 2)

(1) Trinity Centre for Bioengineering, Trinty College Dublin, Dublin

(2) Department of Mechanical and Manufacturing Engineering, Trinity College Dublin,
Dublin

Purpose Tissue engineering has been proposed asamethod of dealing with the shortage
of suitable tissue available for transplants. Many biomaterials under investigation for
engineering corneal tissue lack the native corneas biochemical composition. The aim
of this study was to fabricate and test a biomimetic hydrogel derived from corneal
extracellular matrix (ECM) to be used for corneal tissue engineering.

Methods Porcine corneas were decellularized using several different techniques. The
corneas were then freeze dried and milled into a fine powder. This ECM powder was
dissolved using an acidic pepsin digest solution for 72 hours. A crosslinked hydrogel
was formed after neutralizing the pH of the solution. Human corneal stromal cells
were mixed into the hydrogels prior to gelation and cultured over 14 days. Biochemical
assays, mechanical and optical testing, RT-PCR and immunohistochemical staining
were performed on the cell seeded hydrogels. Rat-tail collagen hydrogels were used as
controls.

Results The hydrogels were highly transparent and able to maintain stromal cell
viability. When compared to standard collagen hydrogels, the ECM hydrogels retained
corneal GAGs and appeared to enhance the cells native keratocyte phenotype. The
amount of GAG present was dependent on the decellularization technique used. The
ECM hydrogels exhibited similar viscoelastic characteristics to collagen hydrogels.

Conclusion A new type of hydrogel has been demonstrated that could be used for
engineering corneal tissue. We plan further develop these hydrogels by optimizing the
stromal decellularization process and examining different crosslinking techniques to
improve the hydrogels mechanical strength and stiffness.

* 1728 / S016
Positive cultures in corneas stored with cold storage technique to
be used for corneal grafting

JULIAN HO (1), LINDEGAARD ] (1), HOJGAARD-OLSEN K (1), HEEGAARD S (2)

(1) Eye Department, Glostrup Hospital, Copenbagen

(2) Eye Pathology Institute, Department of Neuroscience and Pharmacology, University of
Copenhagen, Copenhagen

Purpose Tissue for cornea grafting processed in the US is stored using cold storage
method whereas corneas processed in the EU is stored in organ cultureThe two
preservation techniques differ in technical aspects, evaluation techniques, storage time
and microbiological safety.Both techniques are considered to result in similar graft
survival.Due to low availability of Danish donor tissue, we have used US donor tissue for
more than seven years in Denmark.

Methods Routine microbiological culturing of the cornea-scleral ring was performed
at the time of DSAEK surgery.

Results From April 2013 to March 2014 a total of 11 donor rims tested after grafting
were positive for bacteria or fungi with the cold storage technique. Microbiological
testing of donor rims stored with organ culture were all negative. Total number of grafts,
n = 210. Six candida, one MRSA, two E. Faecium and two E.coli were cultured. Two
eyes had severe and vision threatening infection (fungi). Four eyes showed primary graft
failure. Five eyes showed no signs of infection.

Conclusion Corneas prepared with the cold storage technique were more prone to
microbiological contamination, some with vision-threatning fungal infection. Anti-
mycotics are now added to the current hypothermic storage solution.
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® 1731
‘What is driving the decision to perform a filtering procedure

BRON AM (1), DE LAZZER A (1), KOEHRER P (1), BONNABEL A (1), AHO S (2),
CREUZOT-GARCHER C (1)

(1) Ophthalmology, University Hospital, Dijon

(2) Epidemiology, University Hospital, Dijon

Purpose To assess what is driving the decision to perform a filtering procedure in a
patient suffering from glaucoma.

Methods Retrospective study in one single University centre with one glaucoma
specialist. All the indications for filtering glaucoma surgeries (alone or combined with
cataract extraction) undertaken during 2013 with the same surgeon were reviewed. The
indications were as follows: clinical evaluation of the optic disc, visual field progression,
progression on imaging (OCT and HRT), poor tolerance to medical treatment, non
controlled intraocular pressure (IOP) and cataract.

Results Retrospective study in one single University centre with one glaucoma
specialist. All the indications for filtering glaucoma surgeries (alone or combined with
cataract extraction) undertaken during 2013 with the same surgeon were reviewed. The
indications were as follows: clinical evaluation of the optic disc, visual field progression,
progression on imaging (OCT and HRT), poor tolerance to medical treatment, non
controlled intraocular pressure (IOP) and cataract.

Conclusion The indications for glaucoma surgery may be highly variable according to
the country, the practice and the surgeon. A multicentre study should be useful to better
define what is driving the indications for glaucoma surgery.

® 1733
Inhibition of a5B1-integrin significantly improves the surgical
outcome of glaucoma surgery in mice compared to MMC

VAN BERGEN T (1), ZAHN G (2), CALDIROLA P (2), FSADNIM (2, 3),
CARAM-LELHAM N (2), VANDEWALLE E (1, 4) STALMANS I (1, 4)
(1) Lab of Ophthalmology, KU Leuven, Leuven

(2) Clanotech, Stockholm

(3) International Pharm-Med Ltd, Bramball

(4) Ophthalmology, UZ Lenven, Leuven

Purpose The aim of this study was to evaluate the therapeutic potential of a5(1-
integrin inhibitor (CLT-28643) to improve the outcome of filtering surgery in a
mouse model. Different dose regimen and administration routes of the inhibitor were
compared to mitomycin C (MMC), the gold standard in clinical practice.

Methods The efficacy of CLT-28643 on surgical outcome was studied in a mouse
model for filtering surgery (n=40 eyes from 20 mice per group). Group 1 received a
single subconjunctival (SC) injection of 2 pig of the integrin inhibitor immediately after
surgery, whereas repeated SC injections were administered on day 0, 3,7, 14 and 21 in
groups 2 and 3 (2 and 1 pg, respectively). Group 4 received topical eye drops containing
10 pg of the compound 3 times daily. MMC 0.02% was applied for 2 minutes in group
5 and repeated SC injections of NaCl were given in the last group. Treatment outcome
was studied by a masked observer every other day by clinical investigation of the bleb
until postoperative day 28.

Results Surgical outcome was improved in all treatment groups compared to NaCl
treated eyes (P<0.001). A dose-response curve was observed in the efficacy of the
subconjunctival injections, with the repetitive administration of 1pg being significantly
inferior to, the single injection of 2 pg or topical administration (10 pg) comparable to,
and the repetitive injection of 2 pg significantly superior to MMC.

Conclusion These data suggest that administration of the a5p1-integrin inhibitor
CLT-28643 has therapeutic potential as an adjunct to glaucoma surgery, possibly with a
superior efficacy to MMC when used at the optimal dose.

* 1732
Rho Kinase Inhibitor AMA0526 improves surgical outcome in a
rabbit model of glaucoma filtration surgery

VAN DE VELDE S (1), VAN BERGEN T (1), VANDEWALLE E (2), STALMANS I (2, 1)
(1) Lab of Ophthalmology, Leuven
(2) UZ Leuven, Leuven

Purpose To elucidate the effect of the ROCK inhibitor AMA0526 on the wound
healing process and surgical outcome of glaucoma filtration surgery.

Methods The in vitro effect of ROCK inhibitor AMA0526 on human brain
microvascular endothelial cells (HBMEC) and human Tenon fibroblasts (HTF) was
determined using a proliferation assay. Secondly the in vivo effect of topical AMA0526
0.3% TID was investigated in a rabbit model of glaucoma filtration surgery (n=5/time
point). Treatment outcome was studied by clinical investigation of the bleb area as well
as immunohistological analyses for inflammation (CD45), angiogenesis (CD31) and
collagen deposition at day 8, 14 and 30 after surgery. Contralateral eyes were used as
control and were treated with vehicle.

Results A dose-dependent reduction of HBMEC and HTF proliferation was
measured after incubation with AMA0526. Incubation with the highest concentration
of AMA0526 reduced proliferation of HBMEC and HTF to 22 and 35%. In the
surgery model, AMA0526 significantly improved bleb area and survival compared
to vehicle treated eyes. Immunohistological analyses showed significant reduction
of inflammation, angiogenesis and collagen deposition after treatment with the
ROCK inhibitor. Compared to vehicle, inflammation was decreased by 33% at 8 days
and angiogenesis by 52% on day 8 and by 29% at 14 days. Collagen deposition was
significantly reduced by 11 and 42% on day 14 and 30.

Conclusion This study shows that AMA0526 is able to inhibit proliferation of
microvascular endothelial cells and Tenon fibroblasts in vitro, and to improve glaucoma
surgery outcome in rabbits. In addition to improved bleb area, AMA0526 led to
decreased inflammation, angiogenesis and fibrosis.

° 1734
Selective laser trabeculoplasty in pseudophakic eyes with
glaucoma

MAGOURITSAS G, PORTALIOU DM, MOSCHONAS K, GEORGOPOULOS V/
Ophthalmology Department, Red Cross Hospital, Athens

Purpose To evaluate the efficacy and safety of selective laser trabeculoplasty(SLT)
in patients with open angle glaucoma, which had previously undergone uneventful
phacoemulsification with intraocular lens implantation. We also studied the intraocular
pressure(IOP) lowering effect in association with the stage of glaucoma and the
customized for each patient target-IOP.

Methods In this prospective study we enrolled 30 consecutive pseudophakic patients
(30 eyes) with uncontrolled glaucoma under maximum tolerated medical treatment
and without any previous filtering surgery. We performed a 360° treatment using the
Ellex Solo laser system. Mean IOP measurements were carried out month 1, month 6
and month 12 post-laser treatment. Glaucoma stage was classified according to visual
field loss as early, moderate or advanced. A range of target IOP was determined for each
glaucomatous eye and used as an absolute success criterion. An IOP <21 mmHg was
defined as a relative success.

Results During the mean follow up of 152 months 12(40%) eyes required either
acetazolamide per os or surgical intervention. Clinically significant complications did
not occur. At the last visit, the mean post-laser IOP reduction of the remaining 18 eyes
was 4.4+0,7(20%)mmHg. An IOP- reduction of <21 mmHg was found in 73% (month6)
and in 57% (month12) of the eyes, whereas the overall absolute success was 50% and 37%
respectively. SLT was significantly successful in eyes with early glaucoma.

Conclusion SLT is useful and safe for pseudophakic eyes with early to moderate
glaucoma, which cannot be controlled under maximum tolerated medical treatment.
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® 1735/ T051
Filtering blebs functionality after trabeculectomy: a clinical and
in vivo confocal microscopy study

VIEIRA L, SANTOS A, LISBOA M, AMARAL A, CUNHA JR MADURO V, REINA M
Centro Hospitalar Lisboa Central, Lisbon

Purpose To evaluate macroscopic and microscopic morphological features of filtering
blebs after trabeculectomy with Mitomycin C (MMC) or 5-Fluorouracil (5-FU) and
correlate them with function.

Methods Retrospective case control study of 28 eyes (21 patients) submitted to
trabeculectomy (15 with MMC and 13 with 5-FU) and 11 eyes (10 patients) treated
medically. Ophthalmologic examinations included Goldmann applanation tonometry,
slit-lamp examination and photography (Moorfields bleb grading system classification)
and in vivo confocal microscopy (Heidelberg Retina Tomograph II, Rostock Cornea
Module). Eyes were classified into 3 groups: control, functioning blebs (Intraocular
pressure (PIO)<21mmHg without therapy) and nonfunctioning blebs (PIO<21mmHg
with therapy or >2ImmHg).

Results Biomicroscopically, functioning blebs, in comparison to nonfunctioning blebs,
showed a significant increase in the central (p=0,009) and maximal (p=0,017) bleb
area and a decrease in central (p=0,021) and maximal (p=0,028) bleb vascularization.
When comparing successful with failed blebs, in vivo confocal microscopic showed
a significant increased number of epithelial microcysts (p=0,014), a liquid content
of epithelial microcysts (p=0,008), a lower density of stromal connective tissue
(p=0,039) and a decreased number (p=0,041) and diameter (p=0,045) of the vessels. All
morphological findings were similar when comparing the usage of MMC with the usage
of 5-FU (p=0,05).

Conclusion This study suggests that both biomicroscopy and in vivo confocal
microscopy findings can lead to a better understanding and management of filtering
blebs.

® 1737 / T052
Different aspects of IOP measurements with GAT versus DCT in
glaucoma patients

MEIER-GIBBONS F
Private office, Rapperswil

Purpose 1. To compare the intraocular pressure (IOP) measurements with Goldmann
Applanation Tonometry (GAT) versus Dynamic Contour Tonometry (DCT) in patients
with glaucoma or ocular hypertension (OHT).2. To evaluate whether the measurements
of GAT versus DCT are influenced firstly by the type of glaucoma (Primary Open Angle
Glaucoma, Pseudoexfoliative Glaucoma, Angle Closure Glaucoma or OHT), secondly
by the type of glaucoma therapy and thirdly by the Central Corneal Thickness (CCT).

Methods Office based clinical study of 282 consecutive patients with glaucoma or
OHT. Consecutive IOP measurements with GAT and DCT and CCT measurements
(with ultrasound pachymetry) by one examiner.A statistical analysis evaluates whether
the type of glaucoma, the type of glaucoma therapy or the CCT influence the difference
between the IOP measurements with GAT and DCT.

Results Ongoing study, preliminary results show a difference between GAT and DCT
in the range of other studies (DCT slightly higher in most of the patients). The type of
glaucoma therapy does not seem to influence the difference between GAT and DCT,
nor does the CCT or the type of glaucoma.

Conclusion The GAT is still the gold standard, but the IOP measurements with the
CCT independent DCT become more and more important. Preliminary results show
that in this study, unlike in another study with much less patients, the glaucoma therapy
did not influence the difference between GAT and DCT.

Commercial interest

® 1736 / T050
Self-tonometry is useful to detect IOP elevations in DALK
patients with apparently normal intraocular pressures

SMEDOWSKI A (1), TARNAWSKA D (1, 2), WYLEGALAE (1)

(1) Clinical Department of Ophthalmology, Faculty of Medicine and Department of
Dentistry in Zabrze, Medical University of Silesia, Katowice

(2) Department of Biophysics and Molecular Physics, Institute of Physics, University of
Silesia, Katowice

Purpose To perform increased intraocular pressure (IOP) screening in non-
glaucomatous patients after deep anterior lamellar keratoplasty (DALK) due to
keratoconus with normal IOP measured during control visits.

Methods Ten non-glaucomatous patients, who underwent DALK procedure due to
keratoconus were included into study. Patients were measuring IOP using self-tonometer
Icare One (Icare, Finland) continuously for 30 days, 3 times per each day. Additionally
patients were checked by ophthalmologist 3-times during follow-up time in Outpatient
Clinic, where applanation tonometry and central corneal thickness measurements were
performed. After 30-days, self-measured IOP was evaluated for rises above 21 mmHg as
well as rises above mean GAT values measured during control visits.

Results Mean IOP measured with GAT and adjusted according to CCT was 15 mmHg
and ranged between 11 and 19 mmHg. There were no values above 21 mmHg reported
during follow-up time. In Icare One measurements, all patients showed incidents of
IOP values higher than measured with GAT, however mean values ranged between 10-
18 mmHg. Six out of 10 patients revealed to have IOP elevations higher than 21 mmHg
between control visits (with maximum values up to 46 mmHg), and this elevated values
constituted from 3.3 up to 20.0 % of all self-measurements.

Conclusion Self-tonometry with Icare One might be useful tool to identify patients

who develop undetectable IOP increases between control visits. This can help in
prevention of vision loss and transplant procedure failure in DALK patients.



Course 5: EBO course: Intraocular inflammation and infection (Part II)

° 1741
B27-associated uveitis, Fuchs uveitis

WILLERMAIN F
Bruxelles

B27-associated uveitis is a very frequent form of non infectious intraocular inflammation
which account for approximately 50 % of acute anterior uveitis. Its main clinical features,
natural history and association with seronegative arthritis are well known. Fuchs uveitis
is another frequent cause of anterior and intermediate uveitis. Its natural history is
well characterised as well as its association with intraocular production of anti-rubella
antibodies. Both diseases are thus often considered as easy diagnosis. However, several
aspects of those diseases remain challenging and debated. In this interactive course,
based on clinical cases, we will insist on those difficult aspects as well as on the more
recent issues discussed in the literature.

® 1743
Behget’s disease, VKH, sarcoidosis

KHAIRALLAH M (1), KAHLOUN R (2), BEN YAHIA S (2)
(1) Monastir
(2) Ophthalmology, Monastir

Ocular involvement associated with Behget disease is characterized by a relapsing
remitting panuveitis with diffuse vitritis, retinal infiltrates, and occlusive vasculitis.
Proper management relies on the early use of immunosuppressive drugs in combination
with corticosteroids and administration of biologic agent in resistant and severe
posterior segment involvement. VKH disease is a bilateral panuveitis that may be
associated with extraocular manifestations. Exudative retinal detachment, associated
with typical imaging findings, is the most specific feature to acute VKH disease. Sunset
glow fundus is typical to chronic VKH disease. Complications are more likely to occur
in the chronic recurrent phase. The mainstay of treatment for acute VKH disease
relies on systemic corticosteroid therapy for at least 6 months. Immunosuppressive
therapy is mainly used in chronic recurrent disease. Main ocular features of sarcoidosis
include bilateral granulomatous anterior uveitis, vitritis with snowballs, multifocal
chorioretinitis, and segmental periphlebitis. Diagnosis may be challenging in the absence
of apparent systemic involvement. Treatment of sarcoidosis is based on corticosteroids
and immunosuppressive agents, in severe cases.

® 1742
Infectious uveitis

PLEYER U
Berlin

The differential diagnosis of infectious uveitis is broad and an essential step in any
initial work-up. Underlying organisms include all types of infectious agents. The
more common infectious causes of uveitis include viruses, T. gondii, T. pallidum,
Mycobacterium tuberculosis that will be covered in this course. Based on clinical
features further diagnostic tools will be discussed and critically reviewed. In particular
newer evolving techniques in the investigations will be included, e.g. intraocular fluid
evaluation for polymerase chain testing for the genome and antibody synthesis against
the causative organisms.

° 1744
‘White dot syndromes

HERBORT C

Lausanne

“White dot syndromes” (WDS)is a term introduced around 1995 to describe posterior
uveitis syndromes that were poorly understood such as MEWDS, APMPPE, multifocal
choroiditis (MFC), serpiginous choroiditis (SC), birdshot retinochoroiditis (BRC) and
many others depending on the extension with which the term is used. Unfortunatelly
the term is of no utility as it is purely based on the the white dots most posterior uveitis
exhibit and as it emcompasses entities that look alike but have nothing in common as
far as mechanism is concerned. Thanks to indocyanine green angiography (ICGA)
it became possible to get away from this pot-pourri terminology and allowed to sort
out choroiditis entities according to the pathophysiological mechanism subdividing
choroiditis into diseases of the choriocapillaris (primary choriocapillaritis) including
MEWDS, APMPPE, MFC, SC and atypical and overlapping entities on one side and
stromal choroiditis on the other side including Vogt-Koxanangi-Harada disease (VKH),
BRC, sarcoid and tubercular choroiditis. The appraisal of these diseases and the rationale
of their new classification will be explained and examples will be given to illustrate this
new comprehensive approach that should make WDS obsolete.
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® 1745
Pediatric uveitis

BODAGHI B
Paris

The etiology and treatment of uveitis in children remains different from adults.
Infectious and auto-immune conditions must be identified.Juvenile idiopathic arthritis-
associated uveitis is the main etiology of chronic anterior uveitis. Pars planitis is another
frequent etiology of bilateral auto-immune uveitis. On the other hand, toxoplasmic
retinochoroiditis, ocular toxocariasis and cat scratch disease should be excluded in
children with unilateral posterior uveitis. Case reports will be presented in order to
illustrate the management of different pediatric uveitis entities.
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® 1751
A transcriptional network underlies the identity and diversity of
tissue macrophages

GAUTIERE
INSERM U1166, University of Pierre and Marie Curie, Hopital de La Pitié, Paris

We recently assessed gene expression in tissue macrophages, which do not derive from
monocytes, extracted from various mouse organs and found that the diversity in gene
expression among different populations of macrophages was considerable. Only a few
hundred mRNA transcripts were selectively expressed by macrophages rather than
dendritic cells, and many of these were not present in all macrophages. Nonetheless,
well-characterized surface markers, including MerTK and FeyR1 (CD64), along with a
cluster of previously unidentified transcripts, were distinctly and universally associated
with mature tissue macrophages. We further demonstrated how these transcripts and
the proteins they encode facilitated distinguishing macrophages from dendritic cells,
and showed that they were turned on during monocyte to inflammatory macrophage
differentiation. Furthermore, in support of the high diversity observed among tissue
resident macrophages, the mRNAs encoding several transcription factors were
associated with single macrophage populations and we provided evidence that Pparg
and Gata6 specifically controls the homeostasis of specific tissue resident macrophage
populations.

® 1753
Damaged photoreceptor cells initiate microglial activation in a
mouse model of retinal degeneration

MAEDA A (1, 2)
(1) Ophthalmology & Visual Sciences, Cleveland
(2) Pharmacology, Cleveland

Many degenerative retinal diseases, including AMD, illustrate retinal inflammatory
changes that include infiltration of microglia/macrophages into the subretinal space.
We reported microglial/macrophage activation in a Stargardt disease and AMD
(SGD/AMD) mouse model. Notably, when microglia/macrophages and RPE cells
phagocytosed isolated photoreceptor outer segments, these cells produced cytokines
and chemokines via TLR4. Inactivation of these cells by pharmacological approaches
attenuated mouse retinal degeneration. PCR array analysis of 84 chemokines and
related molecules revealed 84.6-fold elevated expression of Ccl3/MIP-1a after light
injury in SGD/AMD mice. MIP-1 chemokines displayed a differential temporal profile
compared to the other chemokines, and deficiency of Ccl3 uniquely modulated severity
of diseases. Our study demonstrates an important contribution of TLR4-mediated
monocyte activation by endogenous photoreceptor proteins in retinal inflammation
that aggravates retinal cell death, and that CCL3 has an essential role in regulating the
severity of retinal inflammation and degeneration in these mouse models.

® 1752
The aging phenotype of microglia in the retina and its
relationship to AMD

WONG W
Bethesda

The association between age-related retinal diseases and chronic inflammatory change
in the retina raises the hypothesis that microglia, the resident immune cell in the retina,
may undergo aging related changes that drive pathological change. In live imaging
experiments, we discovered that “resting” microglia in the inner retina undergo aging
changes in the forms of decreased ramification and slowed dynamic behavior. Also,
dynamic responses to injury in aged microglia were slowed in the acute phase, but more
prolonged in the chronic phase. These changes indicated that aged microglia may be less
able to carry constitutive functions and have abnormal and more chronic responses to
injury. Also, the age-associated translocation of microglia into the subretinal space has
been associated with intracellular lipofuscin accumulation. We found that microglial
uptake of A2E, a key bisretinoid component of lipofuscin, increases activation, decreases
chemotaxis, and dysregulates complement activation. Taken together, aging-related
changes in retinal microglia may result in increased neuronal vulnerability, dysregulated
injury responses, and altered complement regulation in the outer retina that together
contribute to AMD pathogenesis.

® 1754
Photoreceptor toxicity of subretinal Mononuclear Phagocytes

GUILLONNEAU X, HU S, CALIPPE B, LAVALETTE S, SENNLAUB F
Institut de la Vision, Paris

Growing evidences indicates that inflammation play an important role in AMD. In
particular, subretinal mononuclear phagocytes (MPs) accumulate in the vicinity of
the atrophic lesion of GA patients and are thought to contribute to photoreceptor
degeneration. The mechanism by which MP participates to neuronal cell loss is
currently unknown and no treatment is available to date to delay degeneration. We
have recently shown that subretinal MPs that originate from the blood circulation and
accumulate in the subretinal space are particularly detrimental in animal models of
subretinal inflammation. Defects in the CX3CR1/CX3CLI axis have been associated
in animals with cardinal features of AMD including photoreceptor loss. We here show
that CX3CRI deficiency resulted in an exacerbated neurotoxicity of subretinal MPs. we
present evidences that CX3CRI1-/- deficiency lead to the differentiation of subretinal
MPs into an exacerbated pro-inflammatory profile. Inhibiting neurotoxic mediators
produced by subretinaly differentiated monocytes efficiently reduces photoreceptor
loss in vitro and in animal models where MP accumulates. Our result provides new
rationales to protect retina from damaging age-dependent subretinal inflammation.

-]
3

EVER 2013 Abstract book



-]
32

SIS: The role of mononuclear phagocytes in age related macular degeneration (AMD)

® 1755
Subretinal Mononuclear Phagocyte survival and accumulation
in AMD

SENNLAUBF
Paris

The subretinal space, located between the RPE and the photoreceptor outer segments,
is a zone of immune privilege as a consequence of immunosuppressive RPE signals,
possibly to limit or subvert inflammatory damage. Age related macular degeneration
(AMD) is associated with a breakdown of the subretinal immunosuppressive
environment and infiltration and activation of mononuclear phagocytes (MPs, a family
of cells that include microglial cells, monocytes, and macrophages) in both late forms
of AMD. The molecular mechanisms that provoke the breakdown of local immuno-
suppression in AMD are unknown. Our recent data indicates that Apolipoprotein E
(APOE), alipoprotein that exists in three isoforms in human, participates in this process.
We demonstrate that increased APOE secretion from MPs, observed in MPs carrying
the AMD-associated APOe2 allele, leads to prolonged subretinal MP survival and
accumulation. We show that subretinal MP accumulation in APOe2 mice is associated
with photoreceptor degeneration and excessive experimentally induced choroidal
neovascularization, major hallmarks of late AMD. Our results provide a molecular
mechanism of local breakdown of immuno-suppression rationale for the increased
AMD-risk of APOe2 carriers.
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* 1761
The KORA-AGE Eye Study: Genetic Susceptibility

GRAW (1) MOLNOS S (2, 3, HEIER M (2), LINKOHR B (4), BREIER M (4, 3),

HOLLE R (5) GRILLE (6, 7), GRALLERT H (3, 2) PETERS A (2, 3)

(1) Helmboltz Center Munich, Institute of Developmental Genetics, Neuherberg

(2) Helmboltz Center Munich, Institute of Epidemiology-1I, Neuherberg

(3) Helmboltz Center Munich, Research Unit Molecular Epidemiology, Neuherberg

(4) Helmboltz Center Munich, Institute of Epidemiology II, Neuherberg

(5) Helmboltz Center Munich, Institute of Health Economics and Health Care
Management, Neuherberg

(6) LMU Munich, Institute for Medical Information Processing, Biometry and
Epidemiology, Munich

(7) LMU Munich, German Center for Vertigo and Balance Disorders, Munich

Purpose To estimate the genetic susceptibility of major age-related eye diseases in a
population-based study in the region of Augsburg, Southern Germany (KORA).

Methods 822 persons aged 68-96 years from the KORA-AGE study were asked in a
follow up 2012 in a standardized interview for the presence of major eye disorders like
cataracts, glaucoma and age-related macula degeneration (AMD). In validated cases
we investigated genetic susceptibility for major eye diseases by association with 31
functional candidate genes; association was calculated using logistic regression adjusted
for age and gender.

Results 465 persons reported any eye disorder (57%); 71% of them could be validated
and specified. There were 68 cases of AMD and 72 cases of glaucoma; 90 % of glaucoma
and 93% of AMD are overlapping with cataracts resulting in 182 pure cataracts and 117
cataracts with glaucoma and/or AMD. In a recessive model, only ARMS2 (age-related
maculopathy susceptibility gene 2) showed significant (p=0.0000175) association with
AMD (OR 9.0;95%-CI 3.8 — 21.4). This gene is present only in humans and chimpanzees,
but not in rodents. Additionally, CRYBA1 (encoding PAl-crystallin) showed an
increased risk for glaucoma (OR 5.8; 95%-CI 1.7 — 20.5), however it is statistically not
significant (p=0.144). These effects might be due to a relatively small sample size.

Conclusion Age-related eye diseases frequently do not occur in their “pure” form;
cataracts overlap frequently with glaucoma and/or AMD. The association of AMD with
ARMS?2 strongly supports previous findings of ARMS2 as a major risk gene for AMD.
This study was supported by the BMBF (FKZ 01ET1003A)

* 1763
Ocular biometry and its relationship to incident myopia and
hyperopia in children

ROSEK
University of Sydney, Sydney

Purpose Establish relationship of changes in ocular biometry in children with the
development of refraction

Methods Sydney Myopia Study participants aged 6 and 12 years were re-examined
5-6 years later. Axial length (AL), anterior chamber depth (ACD) and corneal radius
(CR) were measured using the IOLMaster (Carl Zeiss, Germany). Spherical equivalent
refraction (SER) in dioptres (D) was calculated from cycloplegic autorefraction
(cyclopentolate 1%; Canon RK-F1) and myopia was defined SER <-0.50D. All measures
were made at baseline and follow-up using the same methodology.

Results Longitudinal data was available 860 children at follow-up, mean age 12.8 years
and 1150 aged 17.2 years. There was significant change (p<0.0001) in SER from baseline
to follow-up for both cohorts and for all biometric measures, other than ACD in the
older cohort (p=0.854). Marginal flattening of CR (0.05, 0.02mm, in younger and older
cohorts respectively) was not clinically significant. Change in SER was significantly
correlated in both the younger and older cohorts with AL and AL/CR (p <0.0001) with
AL/CR the biometric parameter most strongly correlated with SER at both baseline and
follow-up in both cohorts (younger r = -0.63, 0.77, older r= -0.81, -0.86 respectively). In
the younger cohort an AL/CR ratio <275 was associated with a baseline refraction of
>+2D in all cases and 87.5% of these remained significantly hyperopic at age 12.

Conclusion Baseline AL/CR was the best biometric measure for predicting 5 year
incidence myopia in both cohorts. In principle AL/CR also has the potential to resolve
the ambiguity of visual acuity measures for the detection of hyperopia in younger
children using a non-invasive technique.

* 1762
Assessment of ocular surface microbiota in keratoconus patients
— a pilot study

GAJECKA M (1, 2), MATYSIAK A (1), KUBICKA M (1), SZAFLIKJP (3)

(1) Department of Genetics and Pharmaceutical Microbiology, Poznan University of
Medical Sciences, Poznan

(2) Institute of Human Genetics, Polish Academy of Sciences, Poznan

(3) Department of Op/}t/mlmo/ogy 11, Medical Faculty, Medical University of Warsaw,
Warsaw

Purpose Both genetic and environmental factors are associated with keratoconus
(KTCN). The hypothesis of this project is that genetic factors together with
environmental aspects, including the presence of specific ocular surface (OS)
microbiota, influence the etiology of KTCN. Currently numerous studies focus on
describing the variant microbe populations that occur in specific disease states, or the
temporal microbial changes that are observed over the course of a disease. Microbiota at
KTCN eye has not been evaluated so far. Therefore, the study question is whether there
is a causal link between eye microbiome variation and KTCN.

Methods Because of inter-individual microbiota variation revealed at the same
anatomical sites, only male individuals in similar age (30-40 yrs old) are being
ascertained. Individuals are divided into four study subgroups (n=30 each): 1) patients
with bilateral KTCN, 2) patients with KTCN and atopy, 3) patients with atopy, and 4)
individuals without both KTCN and atopy. Culture-based microbiology methods are
used in the investigation to preliminary examine the OS microbiota. Simultaneously,
microbial genetic material is extracted from the eye swabs for further qualitative and
quantitative analyzes using molecular biology methods (real-time PCR, NGS).

Results Preliminary results indicate a diversity of OS microbiota in both healthy
and affected individuals. The most common isolated bacteria were Staphylococcus
epidermidis, Corynebacterium spp., and Propionibacterium spp. Detailed profiles of OS
microbiota in the studied groups are under investigation.

Conclusion The results of this project will widen current knowledge about
environmental aspects of KTCN etiology.Support: National Science Centre in Poland,
Grant no. 2012/05/E/NZ5/02127.

* 1764

Use of antibiotic-resistance-free plasmids for non-viral
transfection of pigment epithelium-derived factor in rat primary
cells

GARCIA GARCIA L (1), RECALDE S (1), FERNANDEZ-ROBREDO P (1),

HERNANDEZ M (1), RODRIGUEZ JR (2), BEZUNARTEA ] (1) MARIE C (3),

SCHERMAN D (3), IZSVAK Z (4), JOHNEN S (5), THUMANN G (6),

GARCIA-LAYANA A (1)

(1) Experi | Ophthalmology Lab
de Navarra, Pamplona

(2) Cell Therapy Area.Division of Cancer. Center for Applied Medical Research (CIMA),
Pamplona

(3) Unité de Technologies Chimiques et Biologiques pour la Santé, INSERM U1022 —
CNRS UMR8258, Paris

(4) Max Delbriick Center for Molecular Medicine, Berlin

(5) Department of Ophthalmology, University Hospital RWTH Aachen, Aachen

1
9

y School of Medicine, Clinica Universidad

; 2 onh /s 7, )2 23
Service d'op Hip

(6) Département des neurosciences
universitaires de Genéve, Genéve

Purpose We aim to assess the pigment epithelium-derived factor (PEDF) production
in cells after transfection with plasmids free of antibiotic resistance markers (pFAR4) in
anon-viral Sleeping Beauty transposon system (SB100X).

Methods ARPE-19 cell line and primary rat iris and retinal pigment epithelial (IPE and

RPE) cells were transfected with SB100X transposase and PEDF transposon encoding
pFAR4 plasmids (1:16 ratio). Control cells were transfected with SB100X and pFAR4-

Venus plasmids. Supernatants were taken every 24 hours for kinetics. The effect of

transfecting different amount of cells was also analyzed. PEDF production was tested
by Western blot and ELISA.

Results A cumulative PEDF secretion over time in ARPE-19 and primary cells was
shown, reaching almost 3-fold higher PEDF production in ARPE-19 cells. Control cells
did not express recombinant PEDF, but showed fluorescence. The transfection of 10,000
cells clearly showed higher PEDF expression than cells that were transfected as a group
0f 70,000 and subsequently divided.

Conclusion Rat primary cells are efficiently transfected and produced PEDF as it
happens in ARPE-19 cell line. Merging of the SB100X and pFAR4 technologies led to
increased PEDF expression and improved safety by avoiding the transfer and potential
integration of antibiotic resistance genes. This study demonstrates the feasibility of our
approach based on ex vivo transfection of a low number of primary autologous pigment
epithelial cells.
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® 1765 / 1072

Biomarkers of Age-Related Macular Degeneration (AMD): Four
new obesity-related genetic loci are associated with advanced
AMD

PATERNO JJ (1), HELISALMI S (2), TOKARZ P (3), BLASIAK ] (3), HILTUNEN M (2),
UUSITUPA M (4), KAARNIRANTA K (1)

(1) Department of Ophthalmology, University of Eastern Finland (UEF), Kuopio

(2) Department of Neurology, University of Eastern Finland (UEF), Kuopio

(3) Department of Molecular Genetics, University of Lodz, Lodz

(4) Department of Clinical Nutrition, University of Eastern Finland (UEE), Kuopio

Purpose AMD is the leading cause of central blindness in the elderly in Western
countries. It has a complex multifactorial etiology, including aging, genetic factors,
smoking, hypertension and atherosclerosis. Moreover, obesity has been considered to
increase the risk for AMD. We hypothesize that the genetic variations associated with
obesity might also be involved in the pathogenesis of AMD.

Methods Cross-sectional clinical data from 348 advanced AMD cases and 722 controls
were collected. All subjects were over 65 years old, and without diabetes mellitus. We
genotyped 40 newly associated obesity related loci using the Sequenom iPlex platform.

Results Of the 40 SNPs analysed, PTBP2 (rs1555543), GNPDA2 (rs10938397),
HOXC13 (rs1443512) and MAP2K5 (rs2241423) showed a nominally (P<0.05)
significant association with advanced AMD in this local Finnish population.

Conclusion These new findings suggest that the link between AMD and obesity could
be partly explained by genetic factors. Besides providing new insights into pathogenic
mechanisms of AMD, these findings may also help to reveal possible targets for
therapeutic intervention and useful diagnostic biomarkers in this disease.

® 1767 / T069
Visual dysfunction and pupillary responses are dissociated in the
Opa3 mutant mouse with retinal degeneration

VOTRUBA M (1, 2), DAVIES JR (1), DOUGLAS RH (3), DAVIES V] (1)
(1) Cardiff Centre for Vision Sciences, Cardiff University, Cardiff

(2) University Hospital of Wales Eye Department, Cardiff

(3) Department of Optometry & Visual Sciences, City University, London

Purpose To assess the affect of the missense mutation p.L122P in a mouse model of
3-methylglutaconic aciduria (MGA-III), a neuro-metabolic syndrome which presents
with retinal and optic atrophy and neurological impairment.

Methods Visual acuity was quantified in an optokinetic nystagmus drum by increasing
the spatial frequency of the grating until an optomotor response could not be elicited.
Pupillary light responsiveness was assessed by video pupillometry. Time course and
phenotype of retinal degeneration was examined using haematoxylin and eosin and
terminal dUTP transferase nick end labelling.

Results Opa3+/+ and Opa3+/- mice showed normal visual acuity by tracking a 2°
grating. However, Opa3-/- mice displayed no optomotor response at any grating
frequency. Despite this, their pupil response was little affected. Pupil response/intensity
curves of Opa3-/- and Opa3+/+ mice diverged somewhat at lower intensities although
they only differed significantly at two irradiance levels. At 50% constriction Opa3-/-
mice were only 0.61 log units less sensitive than wildtypes. Histology showed panretinal
degeneration in adult Opa3-/- mice and TUNEL revealed increased cell death in
postnatal and adult Opa3-/- retinae.

Conclusion The Opa3-/- mouse is a useful model of the human disease. Retinal
atrophy in Opa3-/- animals is associated with widespread retinal thinning. However,
dissociation between visual perception and pupillary function implies that the
intrinsically photosensitive retinal ganglion cells (ipRGCs) subserving pupillary function
may be less susceptible to damage by mutations of Opa3 than the retinogeniculate fibres
underlying visual perception.

* 1766 / T078
Analysis of Keratoconus genetic factors within Keratoconus Loci
and mtDNA

NOWAK DM (1, 2) KAROLAKJA (2, 1), KUBICKA M (2), KULINSKA K (2, 3),

POLAKOWSKI P (4), SZAFLIKJP (4), GAJECKA M (2, 1)

(1) Institute of Human Genetics, Polish Academy of Sciences, Poznan

(2) Department of Genetics and Pharmaceutical Microbiology, Faculty of Pharmacy,
Poznan University anedim/ Sciences, Poznan

(3) Department of Experimental Anaesthesiology, Poznan University of Medical Sciences,
Poznan

(4) Department of Ophthalmology II, Medical Faculty, Medical University of Warsaw,

Warsaw

Purpose Keratoconus (KTCN) isa multifactorial disorder in which both environmental
and genetic factors are involved. Genetic studies have led to the identification of several
loci on different chromosomes, linked to KTCN. However, only few reports indicated
causative genes in these loci. The aim of this project was to analyze the DNA sequence
information available in the databases of SN'Vs located within known KTCN loci. We
extended the analyzes to include miRNA genes located. Additionally, sequencing of
mitochondrial genome in KTCN patients from Polish population was performed.

Methods The list of SN'Vs, which are located in KTCN loci were obtained on the basis
of Ensemble. For analyzed SNVs allele frequencies were obtained from 1,000 Genomes
Project. The list of miRNA genes was obtained from the miRBase. The potential impact
of nonsynonymous amino acid substitutions on protein structure and function was
assessed with PolyPhen and SIFT. Additionally, mtDNA was analyzed in samples from
93 people with the Polish population (42 - KTCN, 51 — controls).

Results In this study 94 miRNA-encoding genes and over 2 million SNVs were
identified within known KTCN loci. From these SN'Vs, over 4,500 were located within
exons and almost 600 SNVs were indicated as deleterious. Sequencing analysis of
fragments of the mitochondrial genome revealed a number of changes, including
several new polymorphisms.

Conclusion The KTCN development does not depend on a single change in the
gene, but on the accumulation of numerous sequence variants. The complexity of
KTCN etiology causes the need to find appropriate approach to investigate this disease.
Support: National Science Centre, Poland, grant no. 2011/03/N/NZ5/01470

* 1768 / T074
BAX and BCL-2 genes in patients with Retinal Detachment with
and without Proliferative Vitreoretinopathy. The Retina 4 project

GONZALEZ-BUENDIA L (1), PASTOR-IDOATE S (1, 2),

RODRIGUEZ-HERNANDEZ 1 (2, 3), ROJAS ] (1),

GONZALEZ-SARMIENTOR (2, 3), PASTORJC (1)

(1) Instituto de Oftalmobiologia Aplicada (IOBA), University of Valladolid, Valladolid

(2) Unidad de Medicina Molecular, University of Salamanca, Salamanca

(3) Instituto de Biologia Molecular y Celular del Cancer (IBMCC). Consejo Superior
de Investigaciones Cientificas (CSIC). Instituto de Investigacion Biomedica de
Salamanca (IBSAL), University of Salamanca, Salamanca

Purpose To compare the distribution of BAX G(-248)A and BCL-2 C(-938)A
genotypes among European subjects undergoing rhegmatogenous retinal detachment
surgery in relation to further development of proliferative vitreoretinopathy (PVR).

Methods A case-control gene association study as part of the Retina 4 Project was
designed. Two promoter single nucleotide polymorphisms (rs2279115 and rs4645878)
were analysed by TagMan 5exonuclease allelic discrimination assay, using a StepOne”
system in 134 samples from patients with PVR and 421 without PVR. Proportions
of genotypes and AA homozygote groups of these polymorphisms were analysed.
Genotypic and allelic frequencies were compared in global sample and in sub-samples.

Results BAX gene: In the comparison of proportions of genotypes in Spain,
Spain+Portugal and in the global sample, significant differences were found. The odds
ratio (OR) for A carriers in Spain and Spain+Portugal was 1.8, and 1.7 in the global
sample. BCL-2 gene: Significant differences were observed regarding proportions of
genotypes in Spain+Portugal. Furthermore, a protective effect was found in the analysis
of A carriers from Spain+Portugal with an OR of 0.6.

Conclusion The A allele of BAX is associated with a higher risk of developing PVR,
suggesting that a down-regulation in the apoptosis pathway could be an important key
in PVR pathogenesis. Additionally, the role of BCL-2 gene (inhibitor of necroptosis
pathway) is proposed as a possible new target in PVR prophylaxis.
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1771
Optical and morphological characterization of a 3D printed
intraocular lens

DEBELLEMANIERE G, FLORES M, MONTARD M, DELBOSC B, SALEH M
Service d’Ophtalmologie, CHU Jean Minjoz, Besangon

Purpose Three-dimensional printing (or “additive manufacturing”) is a technology
which allows to create a three dimensional object by building it layer by successive layer.
It is especially interesting for objects that are produced in little series and that require a
high degree of customization, as it allows economies of scale and potentially unlimited
design possibilities. Those characteristics are particularly relevant to intraocular lenses
used in cataract surgery, in a personalized medicine approach. Despite technical
barriers, additive manufacturing of good quality lenses without post-processing is
now achievable. We aimed to determine if the historical Ridley lens was able to be
reproduced with current 3D lens printing technology.

Methods We realized a digital reproduction of the Ridley’s IOL using a 3D modeling
program. Lenses were then printed. No post-processing was used. Photographs
and electron microscopy images of the printed lens were obtained. Dimensional
measurements, weight and dioptric power were determinedThe data was compared
with the data available in the literature concerning the original Ridley’s intraocular lens.

Results The morphological study showed a shape similar to the original lens.
Transparency was satisfying. A good optical surface regularity was obtained. The lens
power was 1.31 diopters different than expected, due to inaccuracies in curved surfaces
printing, however general properties of a lens were achevied.

Conclusion This is the first attempt to produce an intraocular lens using a 3D printer.
Despite major technological barriers, 3D printing of optical lenses could have important
implications in tomorrow’s ophthalmic surgery by allowing potentially unlimited optical
and morphological lens designs.

* 1773
Strategies to reduce cytokine levels could suppress PCO
progression

ELDREDJA (1), SPALTON DJ (2), WORMSTONE IM (1)
(1) UEA, Norwich
(2) King Edward VII Hospital, London

Purpose Posterior capsule opacification (PCO) develops after cataract surgery. Open
bag IOLs, in contrast to current IOL devices, separate anterior and posterior capsules
(PC) and are proposed to aid wash out of cytokines in the capsular bag that may
promote PCO. The current study assessed the correlation between cytokine availability
and cell growth on the human capsular bag.

Methods To assess cell growth in different volumes (1.5 Vs 6ml) of Serum-Free (SF)
EMEM we employed a human capsular bag model. We further adapted the capsular
bag system, such that radial incisions were made in the anterior capsule, which was then
folded back and secured to a dish (a fully open bag model). Cell growth was observed by
phase-contrast microscopy and quantified by Image] software. Cytokines were detected
by Bioplex suspended bead array at culture day 2. Immunocytochemistry was used to
detect myofibroblasts (using the marker alpha smooth muscle actin;aSMA) and cell
density.

Results Increasing media volume significantly reduced the cell coverage rate on the
central PC. A significant cytokine reduction was observed (9 of the 27 assessed) in 6ml
cultures compared to 1.5ml counterparts; no cytokines were significantly elevated. At
end-point (28 days) capsular bags maintained in 6ml of media exhibited decreased
cell density in the peripheral PC and reduced aSMA expression. Fully open capsular
bags cultured in 1.5 or 6ml SF EMEM had limited cell progression onto the PC in both
volumes. Fully open capsular bags exposed to 5% human serum demonstrated rapid
colonisation of the PC

Conclusion Reduced cytokine availability is associated with impaired cell growth

on the capsular bag. It is likely that open bag devices will restrict cytokine levels and
improve the management of PCO.

* 1772
Radiation effects on light scattering and cataract formation in
the lenses of interventional radiologist and cardiologists

WEGENER A (1), HOCK A (1), SCHEIDEMANN-WESP U (2), CAMARA R (2),
HAMMER GP (3), VOSSMERBAUMER U (4), LASER-JUNGA H (1), SINGER S (2)

(1) Universitiitsklinikum Bonn, A klinik, Bonn
(2) Medizinische Biometrie, Epidemiologie und Informatik, Mainz
(3) Laboratoire National de Santé, Luxembourg

(4) Johannes Gutenberg Universitit, Augenklinik, Mainz

Purpose There is little information about exposure to dosages below 500 mSy. This
pilot study aimed at investigating the effects of low dose radiation on lens transparency
in occupationally exposed interventional cardiologists and radiologists.

Methods Physicians who have performed fluoroscopically guided procedures for at
least 5 years were recruited in the areas of Cologne-Bonn and Rhine-Main together
with their non-exposed colleagues. A questionnaire has been developed to estimate
occupational exposure. Exclusion criteria  comprised corticosteroid  treatment,
radiotherapy, chemotherapy and glaucoma. Changes in lens transparency and cataract
formation were determined by slit lamp microscopy including LOCS 1II grading, slit
lamp photography and Scheimpflug/Pentacam” imaging.

Results The prevalence of lens opacification mainly found in the nuclear region was
52% (95% CI: 30-74%) among interventional physicians and 31% (95% CI: 9-61%) among
their non-exposed colleagues. Densitometric analysis of the cornea demonstrated
a mean value 52,8% (SD: 7,4) in exposed participants compared to 459 % (SD: 7,2) in
non-exposed colleagues. In the lenses layers 4 (deep cortex) and 5 (supra-nuclear layer)
evidenced higher mean densities (40,5% (SD: 3,9%) vs. 31,6% (SD: 6,9%) in layer 4 and
27,5% (SD: 1,9%) vs. 23,7% (SD: 4,3%) in layer 5).

Conclusion The data from the ophthalmological examinations demonstrated generally
normal findings. However, classification of the mostly small cataracts and densitometric
analysis of cornea and lens evidenced that low dosage exposure to ionizing radiation has
an effect on corneal and lenticular transparency, albeit on a subclinical level.

* 1774

Safety and efficacy of intra-operative sub-Tenon injection of
2% lidocaine in cases of unexpected intra-operative floppy iris
syndrome (IFIS)

KLYSIK A (1), KORZYCKA D (2)

(1) Department of Ophthalmology. Medical University of Lodz., Lodz

(2) Department of Ophthalmology. Hospital of the Ministry of Internal Affairs and
Administration, Lodz

Purpose To report safety and efficacy of intra-operative injection of 2% lidocaine
during small incision cataract surgery in cases of unexpected intra-operative floppy iris
syndrome.

Methods 4 patients, undergoing routine cataract surgery, who were exposed to
alfa-adrenergic inhibitors, and it was not known pre-operatively, and in whom intra-
operative floppy iris syndrome occurred unexpectedly. 25 ml of 2% lidocaine was
injected into the sub-Tenon space in response to intra-operative iris prolapse and
pupillary constriction. Injection was performed following hydrodissection in 3 of 4
cases and hollowing capsulorrhexis in 1 of 4 cases. The surgery was video-taped from
the beginning of the injection.

Results No further iris prolapse was noted in any case, nor further pupillary
constriction. Iris plane was stabilized. There were no further complications of cataract
surgery. Patients were comfortable and pain free for the rest of the procedure.

Conclusion Intra-operative injection of 2% lidocaine into the sub-Tenon space is a safe
way of reversing iris floppiness and the tendency to iris prolapsed in cases of unexpected
intra-operative floppy iris syndrome. It is an alternative to other intra-operative
techniques to manage IFIS, which provides pain relief as well as iris stabilization.

-]
35

EVER 2014 Abstract book



36

EVER 2014 Abstract book

Free paper session - LC 1/1

* 1775
Topical caffeine induces mydriasis in animals under ketamine-
xylaxine anesthesia

SODERBERG P YU Z, TALEBIZADEH N, KRONSCHLAGER M
Gullstrand lab, Ophthalmology, Dept. of Neuroscience, Uppsala university, Uppsala

Purpose To determine the effect of topically applied caffeine on the pupil diameter
during ketamine-xylazine anesthesia

Methods Six-week-old Sprague-Dawley rats were anesthetized with ketamine xylazine
intraperitoneally. Caffeine, 72 mM, dissolved in vehicle, 9 mg/ml, hydroxypropylmethyl
cellulose dissolved in water, or the vehicle only, was topically applied. Animals were kept
under room light conditions. In experiment I, caffeine in vehicle was topically applied
to one eye and vehicle only to the other eye in 10 animals. In experiment II, caffeine in
vehicle was applied to both eyes in one group of 10 animals and vehicle only to another
group of 10 animals. In both experiments, pupil diameter was measured on both eyes.
Measurements were taken immediately after initiation of the anesthesia, and 10, 20, 40
and 60 min. later.

Results In experiment I, vehicle only caused a slight transient increase of pupil
diameter, peaking around 20 min. after initiation of anesthesia and then decreased below
baseline. Caffeine in vehicle caused an initial fast decrease in pupil diameter and the
decrease rate leveled out towards 60 min. after initiation of anesthesia. In experiment
11, vehicle to both eyes induced a transient increase in pupil diameter that returned to
baseline. Caffeine and vehicle on both eyes induced an exponentially declining decrease
towards asymptote miosis. The miosis reversed to mydriasis after topical application of
tropicamide 5 mg/ml.

Conclusion Topically applied caffeine induces miosis in a ketamine-xylazine
anesthetized rat. There is some systemic effect on pupil diameter of the currently used
topical application of caffeine. The miotic effect of topically applied caffeine is reversed
by tropicamide.

® 1777 / S097
Comparison of optical and psychophysical methods to measure
intraocular straylight

PENNOS A, GINIS HS, ARTAL P
Laboratorio De Optica, University of Murcia, Murcia

Purpose To quantify intraocular forward scattering (straylight) by using three different
methods in a group of normal subjects.

Methods Intraocular straylight was measured in the dominant eye of 10 emmetropic
subjects without any known ocular pathology (30+5 years). Two different, commercially
available, scatter filters (Black Pro-Mist % and Black Pro-Mist % from Tiffen)where used
in order to recreate the effects of higher scattering. Three measurement techniques
were used:a commercially available straylight meter (C-quant, Oculus),a prototype of
an optical double-pass based method (Sigma) and a psychophysical method that we
developed We used a Bayesian method (quick-CSF) in a range of spatial frequencies
(2 to 20 cycles/degree) with 50 2-alternative forced choice trials.Each set of trials
was repeated 2 times for each condition (with and without glare).As a glare source, a
fluorescent lamp was positioned concentrically to the test area where the sinusoidal
gratings were projected.All tests were presented on a screen placed at 1 meter distance
from the subject and the test area was covering a total of 6.4 degrees of visual field.For
Sigma and C-Quant tests,the logarithm of Scatter coefficient was determined, whereas
for the g-CSF measurements the difference between the areas below the log contrast
sensitivity curves was used as scatter metrics.

Results In the three methods, the effects of straylight were accordingly increasing with
the addition of the scatter filters. A correlation between all three methods was verified.
Conclusion These results suggest the potential use of an even simplified method based
on the g-CSF to evaluate straylight complementing other existing methods.

® 1776 / S091
Change in intraocular pressure in the early period after cataract
phacoemulsification

YUGAY MARIA, RYABTSEVA ALLA
Moscow Regional Research Clinical Institute, Moscow

Purpose Described decrease of IOP after phaco is 2-5 mm Hg . At the same time,
in the early period after cataract extraction frequent increase in IOP is described.
The purpose of our study was to analyse the dynamics of IOP after uncomplicated
phacoemulcification

Methods The study included 67 eyes of 66 patients who underwent uncomplicated
phaco with foldable IOL implantation . All patients underwent tonography resulting
tonographic IOP (Po) and ease outflow coeffitient (C) , a study of corneal - compensated
10OP (I0Pcc) and Goldmann IOP (IOPg) with Ocular Response Analyzer. Which were
repeated before surgery, the first two days, 2 weeks , 1 and 3 months after operation.

Results Average Po before surgery was 15,67+ 0,85 mm Hg, IOPcc 1591 £0,69 mm
Hgand IOPg 14,51 +0,78 mm Hg. On the first day after surgery IOPcc increased by 2,84
mm Hg, and IOPg by 1.53 mm Hg . Two weeks after surgery Po decreased from baseline
by 3.45 mm Hg, IOPcc still increasing by 0.62 mm Hg , IOPg also further increased by
1.44 mm Hg .1 month after surgery Po virtually unchanged compared with data from
2 weeks , IOPcc returned to preoperative values , IOPg reduced compared with the
preoperative figures by 1.0 mm Hg . Finally, after 3 months Po became lower then
preoperative by 3.23 mm Hg, IOPcc reduced compared with preoperative by 1.51 mm
Hg, and IOPg by 1.92 mm Hg

Conclusion IOP rise after phaco begins on the first postoperative day , reaching
a maximum in 2 weeks. Then towards the end of the first month after surgery 10OP
returns to preoperative values. IOP reduction 1,5- 2 mm Hg starts after decrease of
postoperative reactive syndrome 1 month after surgery
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SIS: Contribution of “en face” SD-OCT in retinal and choroidal pathologies

® 2211
Contribution of “en face” SD-OCT in inflammatory diseases

WOLFF B (1), VASSEUR V (1), BASDEKIDOU C (1), DE BATS F (2), SAHEL ] (1),
MAUGET-FAYSSE M (1)

(1) Paris

(2) Lyon

To evaluate the retinal and choroidal changes in White Dot syndromes (WDS) using
“en face” and B-scan OCT images. All the study patients underwent a comprehensive
ophthalmologic examination including biomicroscopic fundus examination, color
photography, fundus autofluorescence, fluorescein angiography, indocyanin green
angiography and B scan and “en face” SD-OCTA total of 10 patients with Multiple
evanescent white dot syndrome (MEWDS), 4 cases diagnosed with acute posterior
multifocal placoid pigmentepitheliopathy (AMPPE), 1 case of serpiginous choroidopathy,
4 cases of multifocal choroiditis, 3 cases of punctuate inner choroidopathy (PIC) and
3 cases diagnosed with Birdshot disease were analysed and included in the study. The
B-scan findings were correlated with the angiography findings as well as with the “en
face” OCT scans. In all the cases the “en face” OCT, providing a layer-by-layer view of the
involved retina, enabled depicting in detail the IS/OS envolvement and the extent of the
outer retinal damage. The patho-physiologic mechanism of the WDS remains poorly
understood. All these entities probably share a common pathway leading to external
retinal involvem

® 2213
Contribution of “en face” SD-OCT in retinal and choroidal
vascular abnormalities

SCEMAMA TIMSIT G MANASSEH N, MAUGET-FAYSSE M, VASSEUR 'V,
WOLFF B, SAHEL ]

Paris

PURPOSE : To evaluate the retinal and choroidal aspect in retinal or choroidal vascular
abnormalities using « en face » OCT images METHODS : All the study patients
underwent a complete ophthalmologic examination including biomicroscopic fundus
examination, color photography, fundus autofluorescence, fluorescein angiography,
indocyanin green angiography , B-scan and « en face » SD-OCT.RESULTS : A total
of 11 patients with choroidal or retinal vascular abnormalities, 4 cases diagnosed with
submacular choroidal varix, 2 cases of central serous chorioretinopathy with choroidal
cavitations, 2 cases of retinal vein occlusion (RVO) with perivenular whitening
and retinal ischemia, 3 cases of retinal arterial macroaneurysm were analysed. The
B scan findings were correlated with the angiography findings as well as with the «
en face » OCT scans. In all the cases the « en face » OCT providing a layer-by layer
view of the involved retina and choroid (with EDI mode: enhanced-depth imaging).
CONCLUSIONS : « En face » OCT imaging enables an easy analyse of the structural
retinal and choroidal vascular abnormalities which are correlated with B scan OCT and
angiography findings.

® 2212
Contribution of “en face” SD-OCT in MacTel type 2

BASDEKIDOU C
Paris

Purpose:To comprehensively evaluate the retinal and choroidal changes in eyes with
type 2 idiopathic macular telangiectasia (MacTel) using ‘en face” and B-scan SD-
OCT.Methods:Eyes with a diagnosis of proliferative or nonproliferative type 2 MacTel
were prospectively studied. All the study patients underwent a comprehensive
ophthalmologic examination including biomicroscopic fundus examination, color
photography, fundus autofluorescence, fluorescein angiography, and B scan and ‘en
face” SD-OCTResults: 20 eyes of 10 patients were included in this study. “En face” OCT
C-scans and conventional B-scans were both able to show inner crystalline deposits
(15%), retinal capillary anomalies (100%), intraretinal cysts (80%), hyperreflective spots
in the outer nuclear layer (100%) and external limiting membrane (80%), hyperplastic
pigment plaques (30%), intraretinal neovascularization (20%), photoreceptor loss (100%)
and choroidal cavitations (30%). “En face” OCT C-scans provided more information
than B-scans on intraretinal neovascularization, photoreceptor loss and Choroidal
cavitations. “En face” OCT is a non-invasive, and reproducible technique that helps to
better assess and follow up retinal and choroidal processes in type 2 MacTel

® 2214
Contribution of “en face” SD-OCT in retinal surgical diseases

CHIQUET C (1, 2), GALLICE M (1)
(1) Department of Ophthalmology, University Hospital of Grenoble, Grenoble
(2) UJF-Grenoble 1, Grenoble

En face OCT is complementary Imaging procedure useful for the analysis of
vitreoretinal disorders, including macular hole, epiretinal membrane, or retinal
detachment. This procedure is informative before and after vitreoretinal surgery. Before
surgery, characteristics of the retinal surface may be defined. After vitrectomy, en face
OCT reveals changes in the retinal nerve fibers layer (dimples), residual epiretinal tissue,
cystic changes, disruption of external limiting membrane and/or outer segment layer, or
persistent subretinal fluid. This procedure helps us to refine high resolution imaging of
each layer of the retina during the healing process of macular hole or retinal detachment.
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® 2215
Contribution of “en face” SD-OCT in retinal toxicity

CAHUZAC A, VASSEUR V, PAQUES M, WOLFF B, MAUGET-FAYSSE M
Paris

PURPOSE: To assess retinal and choroidal changes in drug-induced retinal toxicity
using “en-face” and BScan OCT images. METHODS: All patients underwent complete
ophthalmologic examination, including fundus examination and autofluorescence,
color photography, fluorescein and indocyanin green angiography. Type, amount
and time of drug intake was precisely assessed RESULTS: 8 patients were analysed
and included retrospectively. Retinal toxicity was induced by tamoxifen in 2 cases, by
synthetic antimalarial (SAM) drug in 3 cases and by inhaled amyl nitrite (“poppers’)
in 3 cases. The angiographic features, B-Scan and “en-face” OCT scans findings were
correlated. In all cases, “en-face” OCT provided precise anatomic location of the retinal
layers involved, the extend of retinal damage, as well as follow-up of these changes.
CONCLUSION: “En-face” OCT allows full imaging and better understanding of retinal
toxicity induced by tamoxifen, SAM drugs and amyl nitrite.
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SIS: Ocular blood flow and glaucoma

® 2221
The role of ocular perfusion pressure in glaucoma

TOPOUZISF
Thessaloniki

In hemodynamics, perfusion pressure (PP) is the driving force for blood flow,
determining the nutritive delivery of arterial blood to capillary beds. When describing
blood flow for an organ, PP is generally expressed as the difference between the arterial
and the venous pressure. In the eye, OPP is calculated as systemic blood pressure,
which is a surrogate for ocular arterial pressure, minus IOP, which conventionally
equals ocular venous pressure There is increasing evidence on an association between
low Ocular Perfusion Pressure (OPP) and glaucoma. Population-based studies
conducted in different geographical locations and in populations of different ethnic
and socioeconomic backgrounds have consistently reported that low diastolic OPP is
associated with the prevalence of OAG. In addition, low OPP at baseline presented
with increased risk of developing glaucoma in incidence studies. The presentation will
discuss whether the existing evidence could be translated in clinical practice and how
further research could better define the role of OPP in glaucoma pathogenesis, risk
factors assessment and management.

® 2223
Plasmalogens, astrocytes, and retinal vascular development

ACARN (1), SAAB S (1), CREUZOT-GARCHER C (2, 1), BRON AM (2, 1),
BRETILLONL (1)

(1) Eye and Nutrition Research Group, INRA, UMR CSGA, Dijon

(2) Department of Ophthalmology, University Hospital, Dijon

Sufficient oxygen and nutrient supplies to the retina are dependent on a correct
development of blood vessels. Polyunsaturated fatty acids (PUFAs) were shown to
modulate factors involved in tissue vascularization. A congenital deficiency in ether-
linked phospholipids also termed as “plasmalogens” was shown to lead to abnormal
ocular vascularization. Because plasmalogens are considered as reservoirs of PUFAs,
we investigated whether they may influence retinal vascular development through the
release of fatty acids by a specific phospholipase A2 (PLA2). Studies on mouse models
of plasmalogen deficiency and of retinal PLA2 inhibition have shown that plasmalogens
regulate retinal angiogenesis during early phases of retinal vascular development
by influencing glial activity and primary astrocyte template formation. Subsequent
modifications in the expression of genes involved in retinal angiogenesis impacted
endothelial cell proliferation and retinal vessel outgrowth. These early defects in retinal
vascular development led to a disorganized and dysfunctional retinal vascular network
at adult age. These data suggest a crucial role of plasmalogens in retinal vascularization
processes through a signalization involving PUFAs and PLA2.

® 2222
The coupling between neuronal activity and blood flow —
‘What can we learn about glaucoma?

GARHOFER G
Department of Clinical Pharmacology, Vienna

The coupling between neural activity and blood flow is an essential physiological
mechanism to assure constant supply of the tissue with oxygen and nutrients. Although
the exact molecular mechanisms are currently still focus of research, it has been
shown that several ocular diseases are accompanied by a breakdown of neuro-vascular
coupling. As such, it has been shown that in patients with early stage glaucoma, the
hyperemic response to visual stimulation is reduced. The talk aims to summarize our
current knowledge on the physiological importance of neuro-vascular coupling. In
addition, the potential underlying physiological mechanism will be covered. Finally the
role of neuro-vascular coupling and its potential application in the diagnosis and follow
up in neuro-degenerative diseases such as glaucoma will be discussed.

Commercial interest

® 2224
Ocular rigidity: Biological importance and clinical implications

SCHMETTERERL (1,2)
(1) Medical Physics and Biomedical Engineering, Vienna
(2) Clinical Pharmacology, Vienna

Ocular rigidity is a biomechanical property of the eye coats that depends on the
relationship between pressure and volume changes in the eyeball. Generally, the relation
between volume and pressure changes in the eye is characterized by the Friedenwald
equation and its modifications. In glaucoma, alterations in the biomechanical properties
of the eye coats have been hypothesized to play a critical role. The basic concept is
that dependent on the stiffness of the eyeball the individual eye can tolerate higher or
lower intraocular pressures. This concept has received support from model calculations
as well as from animal studies. In humans, however, assessment of ocular rigidity is
difficult. The present talk will summarize techniques that have been proposed for the
measurement of the ocular volume and pressure pulse and discuss clinical applicability.



Course 6: Corneal infectious diseases

® 2231
An update on corneal bacterial infections

GICQUEL]

Poitiers

Because of their potential to permanently impair vision or perforate the eye, bacterial
corneal ulcers are an ophthalmologic emergency. They usually follow an insult
(sometimes minor) in the corneal epithelium that provides an entry for bacteria.
The increased use of soft contact lenses in recent years has led to an important rise
in the occurrence of bacterial ulcers (especially aggressive Gram- bacteria). The goal
of this presentation is to propose a practical, systematic approach of the management
of bacterial corneal ulcers, as well as an update on new concepts in the diagnosis and
treatment of those conditions.

® 2233
Herpes and Zoster corneal infections

LABETOULLE M
Le Kremlin Bicétre

ABSTRACT NOT PROVIDED

® 2232
Corneal infectious diseases in children

BREMOND-GIGNAC D (1, 2)
(1) Ophthalmology, University Hospital, Amiens
(2) CNRS, FR3636, Paris

Corneal infections in children can affect subjects of all ages with a high frequency in
newborns and infants. Severe visual impairment can result from corneal infectious
disease especially if late diagnosed with delayed treatment. In infant, children
and teenagers the most common ocular pathogens, that differ from the adult, are
Haemophilus Influenzae, Staphylococcus aureus, Streptococcus pneumonia and also
Moraxella species. These infections infections could lead to ulcers and sight-threatening
complications. In children corneal infections can be difficult to diagnose because the
pathology can develop without pain. In addition the examination may be difficult to
perform. The treatment should be provided earlier and aims to eliminate the bacteria,
virus or fungus pathogens. Specific epidemiology of pathogens will be detailed according
to age. Risks of visual impairment and amblyopia must be integrated. An update on
topical antibiotics and current options will be reviewed with practical aspects, diverse
clinical cases and considering quality of life of children and parents.

Commercial interest

® 2234
Acanthamoeba keratitis: a modern approach

YEUNG A
Nottingham

ABSTRACT NOT PROVIDED
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SIS: Retinal glial in the healthy and unhealthy retina

® 2241
Types and functions of retinal glial

OSBORNE NN (1, 2)

(1) Nuffield Dept.Clinical Neurosciences, Oxford University, Oxford
(2) Fundacion de I igacion Oftalmoldgica, Oviedo

This symposium will highlight some the functions associated with the three glial cell-
types of the retina. Glial cells actively interact with each other as well as with neurons
and the vasculature and participate in the generation of the electroretinogram
and spreading depression. Particularly prominent are the specialised Miller cells
that span nearly the entire depth of the retina. Maller and astrocytes are resident
immune cells constituting the “macroglial” and both express a wide variety of ion
channels, receptors, and transporters regulating the microenvironment by controlling
extracellular glutamate and potassium levels and modulate neuronal activity by release
of gliotransmitters. Astrocytes also play a crucial part in retinal vascularisation, in the
mature retina and are prominent in the nerve fibre and ganglion cell layers. Microglia,
are resident macrophages and thus act as the first and main form of active immune
defence in the retina. They are particularly associated with nerve processes occurring in
the nerve fibre and plexiform layers.

® 2243
Microglial cell reaction after optic nerve lesions

VILLEGAS PEREZ MP (1, 2), GALINDO-ROMERO C (1, 2),

VALIENTE-SORIANO FJ (1, 2), JIMENEZ-LOPEZ M (1, 2),

SOBRADO-CALVO P (1, 2), AGUDO-BARRILUSO M (1, 2), VIDAL-SANZ M (1, 2)

(1) Oftalmologia, Optometria, Otorrinolaringologia y Anatomia Patolégica, Murcia

(2) Instituto Murciano de Investigacion Biosanitaria-Virgen de la Arrixaca, El Palmar,
Murcia

Microglial cells may be involved in the degeneration and regeneration processes of
Retinal Ganglion Cells (RGCs). Optic nerve (ON) lesions induce microglial cell activation
both in goldfish (an animal with important regeneration capabilities; Salvador-Silva et
al,, 2000) and rodents (animals with limited regenerating capabilities; Sobrado-Calvo et
al, 2007; Galindo-Romero et al, 2013). The microglial cell reaction after an ON lesion
is common to all the animal models studied and typically includes: increased enzyme
activities, morphologic changes and cell hyperplasia. Because these reactions are found
in regenerating and non-regenerating animal models, they may represent a general
response of the microglia that is directed towards helping the regeneration process.
However, the location, severity and timing of the reaction varies depending on the
animal model, amount of RGC death and type of lesion used and on other factors such
as whether other eye lesions, trophic or other factors are administered concomitantly.
Therefore the microglial cell reaction after an ON lesion can be modified externally and
may subsequently influence the degeneration and regeneration processes.

® 2242
Miiller cells - structural and physiological functions

REICHENBACH A
Leipzig

In 1851, Heinrich Miller discovered what he called ‘radial fibers' and what we now
call Maller cells, as the principal glial cells of the vertebrate retina. During the past
decades it became evident that they are essential constituents of the retinal tissue.
Miller cells appear to constitute the ‘core” of columnar units of clonally and functionally
related groups of neurons. Their primary function is to support neuronal functioning
(by increasing the signal-to-noise ratio of information processing) and survival (by
maintaining a metabolic ‘symbiosis” with the neurons). Much of this dual role of glial
cells involves specific homeostatic mechanisms. Current progress in the field is achieved
by the application of various novel experimental methods (cellular electrophysiology,
imaging methods, optical and biomechanical measurements, and others). Herewith
it was shown that Miller cells increase the signal-to-noise ratio of retinal information
processing by, for instance, (i) guiding the light towards the photoreceptor cells,
(i) removing excess neurotransmitter molecules from extracellular space, and (iii)
performing an efficient clearance of excess extracellular potassium ions after neuronal
excitation.

® 2244
Retinal astrocytes -characteristics and role in retinal blood vessel
development

FRUTTIGER M
UCL Institute of Ophthalmology, London

During development retinal astrocytes emerge from the optic nerve as a proliferating
and migrating cell population that spreads across the inner surface of the retina. This
process is driven by retinal ganglion cells secreting platelet derived growth factor
(PDGFA). The resulting retinal astrocyte network is essential for the developing retinal
vasculature. The retinal astrocytes provide a critical substrate and trophic support via
the secretion of vascular endothelial growth factor (VEGF) for the growing blood
vessels.

Commercial interest
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® 2245
The influence of ocular hypertension on retinal glial cells

ROJAS B (1), GALLEGO B (1), DE HOZ R (2), RAMIREZ Al (2), SALAZARJ] (2),
TRIVINO A (1), RAMIREZ JM (1)

(1) Inst Inves Oftalmol Ramon Castroviejo. Facultad Medicina. UCM, Madrid

(2) Inst Inves Oftalmol Ramon Castroviejo. Facultad Optica Optometria. UCM, Madrid

We describe the effects of unilateral laser-induced ocular hypertension (OHT) in
the macroglia and microglia of eyes with OHT and their contralateral normotensive
untreated eyes. In both eyes, the glia was reactive even though, contrary to OHT-eyes,
no retinal ganglion cell loss or abnormalities in the electroretinogram were found in
contralateral eyes. With respect GFAP immunostaining there were differences between
contralateral and OHT-eye. Signs of microglial activation in contralateral and in OHT-
eyes affected all retinal layers, including: morphological changes, migration, increased
cell number, upregulation of activation markers and quantification of the area occupied
by Iba-1+ cells and of the arbor area of Iba-1+ cells. In microglia, MHC-II upregulation
in contralateral eyes was similar to that in OHT-eyes. By contrast, MHC-IT upregulation
in macroglia was observed mainly in astrocytes in contralateral eyes and in Miller cells
in OHT-eyes. Only eyes with OHT had rod-like microglia and rounded Iba-1+ CD68+
CD86+ cells. Glial differences between contralateral and OHT-eyes could help us to
understand glaucoma pathophysiology and develop new strategies for treatment.
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SIS: Future of vitreoretinal Surgery in uveitis-diagnosis and management: the next steps

® 2251
Ocular immunology and vitreoretinal surgery “face to face”

NERIP (1), ARAPII(2), PIRANI V (2), CARBONARI G (2)
(1) Agugliano
(2) The Eye Clinic, Polytechnic University of Marche, Ancona

The clinical assessment of most of vitreo-retinal (VR) inflammations is often challenging:
the clinical picture of such diseases can be overlapping and, despite the advances
in medical technologies, the diagnostic tools might not provide data which can be
conclusive. At this point, the possibility to take a vitreous tap via pars plana can help the
ocular immunologist to differentiate between different sub-sets of infectious diseases
and masquerade syndrome. The term “Masquerade Syndrome” was first used in 1967
to describe a case of conjunctival carcinoma that manifested as chronic conjunctivitis.
Masquerade syndromes are disorders that occur with intraocular inflammation and are
often misdiagnosed as a chronic idiopathic uveitis. Very often mesquerade syndrome
is a synonymous of intraocular lymphoma which can present insidious clinical
pictures, which are very often confused. The possibility to test the interleukines’ ratio
and to analyze the cytology represents a great scientific advance. A clearer role of VR
surgery is played for all the complications of uveitis, such as uveitic retinal detachment,
inflammatory macular pucker and dense persistent vitritis. VR surgery can warrant an
important contribution to the clinical outcome.

® 2253
The state of the art of diagnostic vitrectomy

DICK A
Bristol

The emergence of increasingly sensitive molecular and biological assays has facilitated
our diagnostic ability in uveitis. Together with the advances in surgical vitrectomy
procedures, the risk to biopsy is much reduced. Combined therefore we are currently at
an unprecedented state of ability to rapidly intervene and increase our diagnostic yield.
The talk will highlight indications, simple techniques and evidence of how improved
diagnostics have altered outcomes and discuss how diagnostic sampling should be
employed in management of uveitis.

® 2252
Vitrectomy in uveitis

MARIOTTIC, SAITTA A, NICOLAIM
Eye Clinic - Universiti Politecnica delle Marche, Ancona

Today, pars plana vitrectomy (PPV) for ocular inflammatory diseases represents
a powerful tool for those cases non responding to medical treatment. PPV has been
increasingly performed for both diagnostic and therapeutic purposes in the management
of patients with uveitis. PPV offers a surgical option in clearing vitreous opacities and
repairing inflammatory related complications, such as epiretinal membrane, retinal
detachment, vitreous haemorrhage, cyclitic membrane removal for non-responsive
hypotony. The evolution of both technology and surgical techniques for PPV has been
very important in order to develop a step forward in approaching and treating ocular
inflammatory diseases.

® 2254
The role of retinal and choroidal biopsy

DA CRUZ L

Vitreo-retinal, London

Chorio-retinal biopsy is relatively infrequently used for the diagnosis of infiltrative
processes of the posterior segment. It is used in cases where local and systemic clinical
features are insufficient to determine whether the infiltration is inflammatory, infective
or neoplastic. In most of the few cases described in the literature the aim is to exclude
or diagnose lymphoma. The cases published to date suggest the diagnostic pick-up rate
is good relative to vitreous biopsy and it is possible that the diagnosis is confirmed from
Chorioretinal tissue biopsy when the vitreous biopsy from the same operation is negative.
Diagnoses of many types of pathology including viral and non-viral retinitis, lymphoma,
tuberculosis and non malignant inflammatory infiltration have all been described in the
literature. In the majority of cases reported in the literature the diagnosis of lymphoma
is clearly made or excluded definitively. The technique of carrying out the surgery has
been well described and the reported morbidity of the procedure is minimal. In this
presentation The technique, surgical issues and complications will be discussed as well
as the outcomes from the published literature concerning these cases.



SIS: Neuromyelitis optica (NMO) : the expanding spectrum of antibody-mediated optic neuropathy

® 2261
Clinical manifestations of NMO

YU-WAI-MAN P (1, 2)
(1) Institute of Genetic Medicine, Newcastle University, Newcastle upon Tyne
(2) Newcastle Eye Centre, Royal Victoria Infirmary, Newcastle upon Tyne

Neuromyelitis optica (NMO), also known as Devic’s disease, is an idiopathic
inflammatory demyelinating disease of the central nervous system (CNS) that
preferentially targets the optic nerve and the spinal cord. Due to the significant risk
of permanent visual and neurological impairment in NMO, rapid diagnosis and the
prompt initiation of the most appropriate treatment are essential The current diagnostic
criteria require a clinical history of optic neuritis and transverse myelitis accompanied
by at least two of the following three supportive criteria: (i) brain MRI not diagnostic
of multiple sclerosis (MS); (ii) spinal cord MRI with contiguous lesion over three or
more vertebral segments; and (iii) IgG seropositivity against the aquaporin-4 (AQP4)
water channel. The development of optic neuritis and transverse myelitis can be
simultaneous or sequential. In this presentation, the classical clinical features of NMO
will be reviewed and put in the context of other demyelinating CNS disorders. Recent
clinicopathological studies have revealed striking differences between NMO and
prototypic MS, establishing them as distinct entities, and with important practical
implications for the management of these two disorders.

® 2263
Using OCT to distinguish NMO and other types of optic
neuropathy

KARDONR (1, 2)

(1) Ophthalmology and Visual Sciences, University of Iowa, lowa City

(2) Veterans Administration Center of Excellence for the Prevention and Treatment of
Vision Loss, Iowa City

Acute and chronic vision loss due to neuromyelitis optica (NMO) can be difficult to
distinguish from optic neuritis associated with multiple sclerosis (MS) and other causes
of visual loss. This is especially true in cases where classic findings of multiple spinal
cord level involvement with transverse myelitis is not present and in cases where an
1gG1 autoantibody (NMO-IgG) that binds aquaporin 4 (AQP4) is not present at the
time of visual loss. A number of studies have compared features of the inner retina
defined by optical coherence tomography (OCT) in NMO and in MS and have found
that patients with NMO have much greater axonal loss when matched for final visual
acuity at the chronic phase. During acute visual loss, scanning laser polarimetry (SLP-
GDx) is abnormal before changes in OCT features are apparent. This is due to an acute
disorganization of axon microfilaments and microtubules that appears to predict final
outcome. At the sub-acute phase (2-4 weeks), the retinal ganglion cell layer thickness
shows thinning before the retinal nerve fiber layer becomes thin. The literature will be
reviewed on structural features in the acute, sub-acute and chronic phases of vision loss
in optic neuropathy.

Commercial interest

® 2262
Antibodies, MRI and unusual clinical features of NMO

DESEZE]
Strasbourg

Neuromyelitis optica (NMO) is a rare disease including both optic neuritis and myelitis
together or successively. Recently, a specific antibody named anti-NMO has been
discovered allowing a more precise diagnosis. This antibody is directed againbst abti-
AQP4 protein, a watter chanel protein. This discovery enlarged the spectrum of NMO to
patients with recurrent optic neuritis and positive antibodies, now include in the NMO
spectrum disorder (NMOSD). MRI frequently shows intense hypersignal of optic nerve
and spinal cord with normal or atypical brain MRI for MSNMO is frequently associated
with other auto-immune diseases such as Sjogren syndrome ou lupus. The outcome of
the disease may be severe with blindness and para/tetraplegia implying that an intensive
treatment should be propose as soon as the diagnosis has been made.

® 2264
Overview of treatment of NMO

DE SEZE]
Strasbourg

Recent studies has shown that neuromyelitis optica (NMO) is clearly a different disease
compared with multiple sclerosis (MS). Several MS drugs may increase inflammation
process in NMO, especially interferon beta, natalizumab and fingolimod. This fact has
2 important consequences : First the diagnosis of NMO has to been done as soon as
possible in order to differentiate NMO and MS patients. Second, as NMO is an antibody
mediated disease immunosuppressive grugs should be proposed if the diagnosis is done.
First step therapy is based on azathioprine, mycophenolate mofetil and methotrexate.
Second step therapy are Rituximab, cyclophosphamide and mitoxantrone. Several drugs
(with atarget on complement subunites or several cytokine, especially IL6 or IL17) are
currently tested in phase I or I1I trials.Symptomatic treatments directed against fatigue,
urinary or bowel dysfunctions, pain remains also of importance.

Commercial interest
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SIS: Inflammasomes in the pathogenesis of AMD - ten year anniversary for EVER RPE SIS

® 2271
From protein aggregation to inflammasome activation in RPE
cells

KAUPPINEN A
Kuopio

Retinal pigment epithelium (RPE) cells play the principal role in maintaining the
functionality of overlying photoreceptors, and their degeneration is the primary event
resulting in the deterioration of central vision in age-related macular degeneration
(AMD). Multifunctional RPE cells also take care of immune defence in macula. Due
to high metabolic rate, lipid peroxidation products accumulating from ingested
photoreceptor outer segments (POS), and almost continuous exposure to light,
RPE cells are exposed to constant oxidative stress. Intralysosomal lipofuscin further
promotes the production of reactive oxygen species (ROS), and chronic oxidative
stress contributes to the age-related decline of intracellular degradation systems, such
as proteosomal clearance and autophagy. Dysfunctional degradation results in the
intracellular accumulation of protein aggregates and ROS-producing mitochondria,
which can serve as danger signals and result in the inflammasome activation.

® 2273
Tale of lysosome in RPE cells and in the pathogenesis of AMD

SINHA D
Ophthalmology, The Johns Hopkins University School of Medicine, Baltimore

In RPE cells, the lysosomal system is a crucial regulator of both phagocytosis and
autophagy. We have recently shown in the Nucl rat (a spontaneous mutation in the
Crybal gene encoding for betaA3/Al-crystallin) and in mice lacking betaA3/Al-
crystallin specifically in the RPE, that impaired lysosomal clearance decreases both
autophagy and phagocytosis. This leads to the accumulation of lipofuscin within
RPE cells, subretinal lesions in the posterior pole, and deposits between the RPE and
Bruch’s membrane. 1t is likely that disturbances in the homeostasis of RPE cells, due
to accumulation of undegraded intracellular material in the mice lacking betaA3/A1-
crystallin, trigger a para-inflammatory response in an attempt to restore normal RPE
function. Severe or prolonged impairment of lysosomal-mediated clearance may also
convert para-inflammation to chronic inflammation, leading to retinal degeneration.
Several studies support the hypothesis that the immune system is involved in the
pathogenesis of AMD, in concert with, or in addition to, other factors. We have
generated a genetically engineered mouse model that exhibits a slowly progressing form
of AMD:-like pathology associated with inefficient lysosomal clearance.

® 2272
Investigating AMD mechanisms using primary RPE cultures and
donor tissue

FERRINGTON D (1), TERLUK M (1), EBELING M (1), ROEHRICH H (2),
MONTEZUMA S (1)

(1) Ophthalmology and Visual Neurosciences, Minneapolis

(2) Histology Core for Vision Research, Minneapolis

Stimuli that activate inflammasomes include mitochondrial (mt) reactive oxygen
species, release of damaged mtDNA into the cytosol, or disruption of cellular ionic
balance. These stimuli can arise from mt dysfunction, which may be a key pathogenic
event in age-related macular degeneration (AMD). This hypothesis is consistent with
increased mtDNA damage reported in macular retinal pigment epithelium (RPE) of
human donors with AMD. To investigate inflammasome activation, we developed
primary cultures of RPE from donors with or without AMD. Cells express the RPE-
specific proteins bestrophin, CRALBP, and RPE65, are pigmented, express ZO-1 at cell
margins and Na-K ATPase apically. These results show our primary cultures phenocopy
the RPE in vivo. To examine inflammasome activation, cells were stimulated with LPS
as a priming event, then treated with either the proteasome inhibitor MG132 to initiate
formation of protein aggregates or rotenone to generate reactive oxygen species. We
observed differences between cells from control and AMD donors in IL-18 and IL-
Ibeta production and also caspase-1 cleavage, the prototypic marker of inflammasome
activation. These results suggest AMD affects inflammasome activation in the RPE.

Commercial interest

® 2274
Dysregulated para-inflammation in the pathogenesis of AMD

XUH
Centre for Experimental Medicine, Belfast

Para-inflammation is an adaptive response of the immune system to low-degree
noxious tissue insults. The physiological purpose is to maintain homeostasis and
restore functionality. During ageing, retina suffers from low levels of sustained
oxidative insults. As a result, a para-inflammatory response characterised by microglial
activation, subretinal migration and complement activation, is initiated. We propose
that a dysregulated para-inflammatory response may turn into a detrimental chronic
inflammation, which may contribute to tissue damage and disease progression. The
role of dysregulated para-inflammation in the pathogenesis of age-related macular
degeneration will be discussed in this presentation.
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® 2311
Testing vision: one cone at a time

ROORDA A
UC Berkeley School of Optometry, Berkeley

In humans, gaining experimental access to single sensory receptors - photoreceptors
specifically - is a challenge, yet it is crucial for learning how the signals arising from
each receptor are transformed into perception. By combining adaptive-optics
microstimulation with high-speed eye tracking, we show that retinal function can be
probed at the level of the individual cone photoreceptor in living eyes. This talk will
describe the development and applications of our adaptive optics confocal imaging
system which we use to track, target and deliver visible light stimuli to single cones or
selections of cones. Highlighted applications will include our ongoing efforts to learn
about the neural circuits that underlie human spatial and color vision.
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SIS: Polypoidal choroidal vasculopathies

® 2411
Classification, clinical pattern, multimodal imaging

COSCAS G
Creteil

To suggest a clinical distinction between idiopathic typical polypoidal choroidal
vasculopathy (PCV) and secondary polyps associated with late AMD and its therapeutic
application Retrospective case series of 30 eyes of 30 consecutive patients (xx females
and xx males) with PCV. Initial diagnosis was based on SLO-ICGA, associated with
FA and EDI SD-OCT, which allowed a clinical distinction between two subtypes of
polyps. This multimodal imaging and visual acuity testing were repeated then at regular
follow-up visits. The central macular and choroidal thickness, presence and number of
hyper-reflective dots in retina and in choroid were also evaluated The two groups were
clinically different, based on demographic and ethnical characteristics, imaging findings
and topography of lesions, presence of drusen, of true CNV, and changes in choroidal
thickness. Therapeutic response was different in the two groups. After treatment,
hyper-reflective dots decreased significantly but choroidal morphology did not change
significantly. Functional and anatomical changes after treatment are analyzed and
discussed The clinical distinction between idiopathic typical PCV and secondary polyps
associated with late AMD and results of treatment, sugges

® 2413
Genetics in polypoidal choroidal vasculopathy

ZERBIB] (1, 2) SEMOUN O (1), LALLOUM F (1), SIKORAV A (1), TILLEUL ] (1),
COSCAS G (1), SOUIEDE (1)

(1) Department of Ophthalmology, Hépital Inter
(2) Nice Retina, Nice

[ de Créteil, Créteil

Genetic factors have been identified these last years in polypoidal choroidal vasculopathy.
Because genetic factors play an important role in the pathogenesis of AMD and because
AMD and PCV share similarities, the genes involved in AMD have been investigated
in PCV. To date, a lot of studies and even reviews have been published on the genetic
of PCV, trying to answer if the genetic background between PCV and AMD could help
classifying PCV as a subtype of AMD or a distinct disease. Several genes associated to
AMD have been analyzed in PCV showing significantly association such as rs10490924
of ARMS2, Y402H of CFH, C2 and C3 genes... But some differences, in particulary, in
the rs10490924 of the ARMS2 gene in the allele frequency and the oddsratio between
PCV and AMD are observed. The genes associated with PCV are the same genes than
those associated with AMD, underligning that PCV and AMD share common pathway
of development. Genetic results to date do not help clearly to answer the controversy
whether PCV is a subtype of AMD or a specific entity but show interestingly that AMD
and PCV, share, at least partially similar molecular mechanisms. Additional genetic and
environmental factors might be implicated in the pathophysiology of PCV

® 2412
Secondary polypoidal choroidal vasculopathy (PCV)

DONATI G (1), POURNARAS C (2)
(1) Geneva
(2) Centre Ophtalmologique de la Colline, Clinique La Colline, Geneva

Polypoidal choroidal vasculopathy (PCV) was first described as polypoidal, subretinal,
vascular lesions associated with serous and hemorrhagic detachments of the retinal
pigment epithelium (RPE) in a series of patients (10/11 were women) by Yannuzzi. PCV
is most commonly diagnosed in patients between the ages of 50 and 65 years. Although
more frequently being an primary disease associated to high blood pressure, it may also
be secondary to others diseases such as AMD, Central Serous Chorioretinopathy (CSC),
ocular radiotherapy, Pseudoxanthoma Elasticum not related to systemic hypertension.
Secondary PCV was first reported to occur in AMD patients. Prevalence rates of 4%,
7.8%,8.2%, and 9.8% have been reported in Caucasian patients with presumed age-related
macular degeneration (AMD). In Asian patients with diagnosed AMD the prevalence
rates are even higher, between 23.9% and 54.7%. PCV was categorized as a subtype of
neovascular AMD. Vascular proliferative changes associated with PCV in AMD form
a network of vessels ending with saccular polypoidal lesions. ICG angiography can
be used to distinguish it from classic or occult CNV as usually seen in AMD. PCV is
demonstrated by ICG angiography as a prominent vascular network in the early stages
of the study and an area of clearing or so called “washout” of the dye in the late stage. On
OCT examination the polypoidal lesions are seen as more steep domelike elevations
of the highly reflective RPE layers with underlying moderate reflectivity then seen in
PEDs. The regions of the branching choroidal vascular networks are visualized as double
reflective layers comprising nodular RPE and another highly reflective layer beneath the
RPE.According to the EVERST and LAPTOP studies either Anti-VEGF monotherapy
alone or associated to Photodynamic therapy is the best therapeutic option actually
available to treat PCV in AMD patients and should be considered as first line therapy
in all secondary cases.

® 2414

Therapeutic approaches- aflibercept first french results of
intravitreous aflibercept for active naive polypoidal choroidal
vasculopathy-6 months follow up

DIRANI A (1), COSCAS F (2, 3), COSCAS G (2), SEMOUN O (2), SOUIED E (2)
(1) Saint-Joseph University, Faculty of Medecin, Beirut

(2) Service hospitalo universitaire CHI Creteil, Creteil

(3) Centre Ophtalmologique de 'Odeon, Paris

To evaluate the anatomical and functional effect of intravitreous aflibercept (IAI) for
the treatment of polypoidal choroidal vasculopathy (PCV) associated with exudative
AMD, with a follow up of 3 monthsThis is a case series study that included 22 eyes
with active PCV. All eyes were naive to treatment before inclusion in the study. The
treatment protocol consisted of an induction phase of 3 TAI then the injections were
done every 2 months. A complete ophthalmologic workup was done for every patient
and included: best corrected visual acuity (ETDRS scale), Fluorescein and Indocyanine
Green Angiography, EDI-OCT (Spectralis HRA+OCT", Heidelberg engineering). All
results were analyzed at inclusion and at 3 monthsThe mean age was 76.3 +/- 11.3.
Male to female ratio was 1. The BCVA improved at 3 months (0.58 +/- 0.39logMAR
vs 0.20:0.27 log MAR; p= 0.01). The patients gained a mean of 15 letters in the BCVA.
No loss of BCVA was noted in any patient. The central macular thickness improved
significantly from 376.77+/-99.54 to 279.80+82.53 at 3 months (p= 0.043).The polyps
regression started at one month after the first injection and was almost complete at 3
months. A significant improvement of retinal pigment epithelium detachment



SIS: Polypoidal choroidal vasculopathies

® 2415
Therapeutic approaches 2: Ranibizumab

SEMOUN O, ZERBIB ), LALLOUM F, SIKORAV A, COSCAS E COSCAS G, SOUIED E
Department of Ophthalmology, Hépital Interc [ de Créteil, Creteil

Polypoidal choroidal vasculopathy (PCV) is an exudative maculopathy, with clinical
features distinct from neovascular age-related macular degeneration. The EVEREST
trial is the only published randomized controlled clinical trial in PCV.Ranibizumab has
been proposed for the treatment of PCV and has become one of the standard of care in
this particular pathology.To date, a lot of studies have been published, trying to analyze
the early and late morphological and functional response to intravitreal ranibizumab,
in different ethnic populations, as well as predictive factors of outcome.Imaging
characteristics and their changing after treatment, including choroidal modifications
have been also investigated These literature data may help to answer the controversy
whether PCV is a subtype of AMD or a specific entity.

® 2416
Therapeutic approaches 3: PDT , Laser and combined treatments

UZZAN] (1), COSCAS G (2)
(1) Rouen
(2) Paris

Laser photocoagulation was initially, the first and unique modality of treatment available
for PCV, with useful results but risk of hemorrhage and recurrences. Verteporphin-PDT
rapidly became  the first line of the treatment, mainly for sub foveal lesions with some
good results.Intravitreous injections of antiVEGF (ranibizumab and bevacizumab)
agents showed immediate good results and achieved regression of fluid accumulation
and improvement in vision and became the only treatment of neovascular AMD. But, it
has shown less efficiency on polypoidal lesions themselves .Combination therapy with
PDT and anti-VEGF became the first line treatment of many authors, beside the lack of
comparative randomized study. Laser photocoagulation remains a second line option
after that combination of PDT and anti-VEGE, to lower the number of PDT in case of
extra-foveal recurrent lesionsThe recent disponibility of Aflibercept with probably, a
better efficiency on polypoidal lesions, may become the first line therapeutic options
where Laser and PDT combinations will need to be specially evaluated.

Commercial interest
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SIS: Autoimmune mechanisms and neuroinflammation in glaucoma

® 2421
Modulators for autophagy: implications for ageing and
neurodegeneration

BEHL C
Mainz

Autophagy is a key player in the cellular proteostasis and a degradative pathway
that sequesters and transports cytosolic cargo in autophagosomes to lysosomes.
This process is dependent on complex membrane dynamics and its deregulation
leads to a disturbance in proteostasis contributing to several diseases, including
neurodegeneration. In addition to selective macroautophagy pathways such as the
“Bag3-mediated selective macroautophagy” different key regulator proteins control the
canonical autophagy process. Inan RNAi screen in C. elegans designed to identify novel
modifiers of proteostasis, we isolated RBG1, the homolog of mammalian RAB3GAP1
and found that the RAB3GAP complex previously known to be involved in cellular
endocytosis is required for basal and rapamycin-induced autophagy. The analysis of such
distinct key modulators of macroautophagy will help to understand the involvement of
the degradation pathways in ageing and disease.

® 2423

Autoimmunity and neuroprotection in glaucoma

GRUSF
Mainz

Immunoproteomics could play a significant role in glaucoma. There are many hints
for an involvement of autoantibodies in the pathogenesis of the disease. This paper
will address the changes in immunoreactivities in glaucoma pateints. If will further
demonstrate the findings about immunological changes in human glaucomatous retinae
and the possible involvement of cellular components. Furthermore, the paper will
address the clinical use for diagnosis and new approaches to neuroprotection in future.

® 2422
Autophagy in retina and axonal degeneration

BOYA P
CIB CSIC, Madrid

Autophagy is a catabolic pathway that degrades and recycles intracellular components
inside lysosomes to maintain cell homeostasis. This pathway is essential to keep
postmitic cells such are neurons free of garbaje and damaged cell components. There
are several types of autophagy. During macroautophagy, simply called autophagy,
parts of the cytosol and even entire organelles are engulfed in an autophagosome
that will finally fuse with a lysosome where degradation will take place. In chaperone
mediated autophagy (CMA) proteins harbouring a specific aminoacid sequence will
be recognized by a chaperone Hsc70 and delivered inside lysosomes thanks to the
lysosomal receptor LAMP-2A The role of autophagy in the physiology and pathology
of the retina is just starting to be investigated. We have demonstrated the cytoprotective
role of autophagy in a model of optic nerve axotomy in mice. We show that autophagy-
deficient animals have reduced number of surviving RGCs after ONT and that
pharmacological induction of autophagy delays neuronal cell death. We have also
observed a reduction in the levels of autophagy during retinal aging and Atg5 deficient
animals in the retina show increased photoreceptor death and reduced scotopic vision.
Unexpectedly CMA seems to increase in these conditions and we postulate that this is
a compensatory response to sustain cell survival. Thus balance in autophagic pathways
plays important roles to maintain retinal homestasis.

® 2424
Reactive gliosis along the visual system in rodent models of
ocular hypertension

VIDAL-SANZ M (1), GALINDO-ROMERO C (1), SALINAS-NAVARRO M,

VALIENTE-SORIANO FJ, GALLEGO B (2), ROJAS B (2), DE HOZ R (2),

RAMIREZ Al (2), SALAZARJ] (2), AVILES M (1), TRIVINO A (2), RAMIREZ JM (2),

AGUDO M (1), VILLEGAS PEREZ MP (1)

(1) Dpto. Oftalmologia, Universidad de Murcia, Murcia

(2) Instituto Inv iones Oftalmoldgicas Ramén Castroviejo, Universidad
Complutense de Madrid, Madrid

Glaucoma is a complex disease that causes the loss of retinal ganglion cells (RGCs)
and eventually blindness. The mechanisms leading to the progressive RGC death in
glaucoma are still a matter of debate. It is known that the main risk factor is an elevated
intraocular pressure (IOP) that triggers the initial insult: presumably a crush-like injury
to the RGC axons at the level of the optic nerve head. Current research indicates
that neuroinflammation, mediated by the activation of glial cells and the release of
cytokines, pro-inflammatory and neurotoxic molecules, plays an important role in
the pathogenesis of glaucoma, aggravating and spreading the initial insult. Ocular
hypertension in rats and mice causes permanent damage to the outer and inner retinal
layers that cannot be the result of RGC axonal damage and may thus be secondary to
an ischemic or neurotoxic insult. Ocular hypertension also induces a glial response that
may affect the whole visual system. Activated microglial and macroglial cells are found
not only in the ocular hypertensive but also in the contralateral retina and these cells
may be the mediators of neuroprotective or neurotoxic reactions to injury.
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® 2431
Electron microscopic evaluation of the surfaces of variable depth
lenticules in SMILE cases

OSMAN T
Ophthalmology, Alexandria

Purpose Evaluating lenticule surfaces using electron microscopy in deeper corneal
layers and comparing them to the superficial ones. This aims at determining the
possibility of preserving the stronger superficial layers in the cornea by removing deeper
lenticules in SMILE cases while attaining the same visual results and with the same ease.

Methods 40 eyes underwent SMILE refractive procedure using femtosecond laser
by VisuMax ( Zeiss Meditech). 2 groups were used, one with lenticules at 100 pm and
the other with lenticules at 160 pm. Lenticules were immediately processed (fixed,
dehydrated, dried and mounted with gold coating). JSM-5300 scanning electron
microscope was used for observations.

Results Deeper lenticules had more irregular surfaces and were more difficult to
dissect. Comparing the central and peripheral thickness of lenticules to the intended
thickness was significantly more accurate in the superficial group. The visual results of
the two groups were comparable.Surface irregularities were resulting from the break of
bridges between the femtosecond cavities.

Conclusion Energy settings still needs further adjustment to be able to create deeper
predictable lenticules in SMILE cases

® 2433
Peripheral neuropathy in Parkinson disease: An in vivo confocal
microscopy study

ANJOSR, VIEIRA L, SOUSA A, MADURO V, ALVES N, CANDELARIA P
Centro Hospitalar Lisboa Central, Lisboa

Purpose To assess whether corneal confocal microscopy (CCM) can detect alterations
in corneal nerve morphology in patients with Parkinson disease.

Methods Twenty-five patients with Parkinson disease and 25 control subjects were
examined. Patients underwent neurological and complete ophthalmological evaluation.
Corneal sensitivity testing was performed with a Cochet-Bonnet esthesiometer and
corneal sub-basal nerve morphology assessment with confocal microscopy (Heidelberg
Retina Tomograph II/Rostock Cornea Module). CCM was used to quantify corneal
nerve fibre density, tortuosity, length and branch density.

Results Patients with Parkinson disease had decreased corneal sensation in comparison
with controls. Corneal nerve fiber morphology differed in both groups, with a lower
global fiber density, branch density and higher tortuosity in Parksinson patients (p<0,05).
These parameters were found to be related to dopaminergic medication exposure.

Conclusion We found a decreased corneal sensation and corneal nerve fiber changes
in patients with Parkinson disease. CCM may be used to detect signs of peripheral
neuropathy and follow patients in dopaminergic therapy.

® 2432
Handheld reflectance in vivo confocal microscopy for the
diagnosis of conjunctival tumors

GRIVET D (1), HAOUAS M (1), JULIENNE R (1, 2), PERROT JL (3), LABEILLE B (3),

CAMBAZARD F (3), FOREST F (2, 4), DUMOLLARD JM (2, 4), PEOC'H M (2, 4),

GAINP(2, 1), THURET G (2 1,5), CINOTTIE (3)

(1) Department of Ophthalmology, University Hospital, Saint-Etienne

(2) Corneal Graft Bialagy, Engineering and I ing Lab ), EA2521, Fede
Institute of Research in Sciences and Health Engineering, Faculty of Medicine, Jean
Monnet University, Saint-Etienne

(3) Department of Dermatology, University Hospital, Saint-Etienne

(4) Department of Pathology, University Hospital, Saint-Etienne

(5) Institut Universitaire de France, Bd St Michel, Paris

Purpose We evaluated whether the handheld in vivo confocal microscope (IVCM)
that has been recently developed for the study of skin tumors is suitable for the diagnosis
of conjunctival tumors.

Methods Prospective study, observational case series. We prospectively evaluated
the IVCM features of 53 conjunctival lesions clinically suspicious of tumors of 46
patients referred to our University Hospital, by using the handheld device (vivascope
3000, Caliber/Mavig). Twenty-three lesions were excised (3 nevi, 10 melanomas, 5
squamous cell carcinoma, 2 lymphomas and 3 pinguecula/pterygium) while the other
30, presenting no IVCM malignant features, were under follow-up for at least 1 year.
Clinical, IVCM and histological diagnosis were compared. Sensitivity and specificity of
the IVCM for the diagnosis of conjunctival malignant tumors was calculated using as
reference 1) the histolological diagnosis and 2) the histological diagnosis plus the clinical
diagnosis at follow-up greater than one year.

Results [VCM showed sensitivity and specificity for malignant tumors of 100% using
both methods.

Conclusion IVCM with a handheld dermatology-dedicated microscope can play
a role in the non-invasive diagnosis of conjunctival lesions. Further studies should be
performed to better define the diagnostic ability of this technique.Grants: GIRCI2012

® 2434 [/ S029

Reproducibility of keratometric measurements obtained with
OCULUS’ Pentacam® HR in the evaluation of keratoconus
progression

SILVAN(1, 2), VIEIRA L (1, 3) ANJOS R (1), ALVES N (1), MADURO V (1),
FEIJAOJ (1), CANDELARIA P (1)

(1) Centro Hospitalar Lisboa Central, Lisboa

(2) Centro Hospitalar do Funchal, Funchal

(3) Hospital Divino Espirito Santo, Ponta Delgada

Purpose To determine the reproducibility of keratometric parameters obtained by
OCULUS' Pentacam” HR in the evaluation of keratoconus progression.

Methods Thirty nine eyes of 25 patients from the Cornea Department of the Centro
Hospitalar de Lisboa Central were included in the study. Fourteen eyes presented with
clinical and topographic diagnosis of keratoconus (stage 1-3) and were defined as the
“keratoconus without ring” group; 9 eyes had already an intrastromal ring implanted
and were defined as the “keratoconus with ring”; the remaining 16 eyes, without clinical
or topographic evidence of disease, were used as controls. Every eye was submitted
to identical methodology: 5 consecutive keratometric measurements obtained with
OCULUS" Pentacam” HR; central keratometry, SKmax, minimal pachymetry and
anterior chamber depth were used to determine the existence of statistically significant
reproducibility.

Results Overall significant measurement variability was obtained in the “keratoconus
without ring” group (Km 0.129 D vs 0.0375 D, SKmax 0.507 D vs 0.0625 D, Minpach
5429 pm vs 2.5625 pm, ACD 0.024 mm vs 0.0194 mm), with highest variability in
the subgroup of patients with more advanced disease. In the “keratoconus with ring”
group statistically significant variability was found for all parameters except for anterior
chamber depth (Km 0.289 D vs 0.0375 D, SKmax 0.444 D vs 0.0625 D, Minpach 4.333
pm vs 2.5625 pm, ACD 0.024 mm vs 0.0194 mm).

Conclusion Keratometric measurements obtained with OCULUS' Pentacam” HR

should be assessed cautiously in the evaluation of keratoconus progression, with or
without intrastromal ring; the use of single measurements is unadvised.
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® 2435 /S030
Peripheral neuropathy in chronic renal failure: an in vivo
confocal microscopy study

VIEIRA L (1), ANJOS R (1), SOUSA H (2), SOUSA A (3), BORGES A (2),
BRANCO P (2), ALVES N (1), MADURO V (1), CANDELARIA P (1)
(1) Centro Hospitalar Lisboa Central - Ophthalmology, Lisboa

(2) Centro Hospitalar Lisboa Ocidental - Nephrology, Lisboa

(3) Centro Ho.fpimlar Lisboa Central - Neuro/agy, Lishoa

Purpose To analyse corneal nerve morphology alterations in patients with chronic
renal failure by in vivo corneal confocal microscopy (CCM).

Methods A prospective study was conducted in 30 patients (30 eyes) with pre-dialysis
chronic renal failure (CRF) and 30 aged-matched healthy volunteers (30 eyes). A
complete ophthalmologic examination, esthesiometry (Cochet-Bonnet esthesiometer),
in vivo CCM (Heidelberg Retina Tomograph II/Rostock Cornea Module) and
neurological evaluation were performed.

Results Corneal sensation was reduced in pre-dialysis CRF patients compared with
control subjects. Nerve fiber density, length and branch density were reduced and
tortuosity was increased in the CRF group (p<0,05). These parameters were related with
severity of neuropathy.

Conclusion In vivo CCM may be a valuable method for diagnosis of uremic
neuropathy and may be used to grade its severity.

® 2437 /S032
Investigation of anterior chamber flare and corneal Langerhans
cells in rheumatoid arthritis and in dry eye

MARSOVSZKY L, BAUSZ M, NEMETH J, RESCH M
Department of Ophthalmology, Se lweis University, Budap

Purpose To examine the anterior chamber flare and corneal Langerhans cells (LC)in
rheumatoid arthritis (RA) and compare the results to those found in patients with dry
eye disease (DED) and in age matched control (C).

Methods 15 patients with RA (11 women, és 4 men, mean age: 67.3:8.6 years), 20
DED patients (11 women, 9 men, mean age: 57.2+14.4 years) and 15 control subjects
(8 women, 7 men, mean age: 49.6+19.1 years) were enrolled in this study. Anterior
chamber flare was evaluated using Kowa FC-600 laser flare meter and corneal LC
densities were investigated at the corneal centre with confocal microscopy (Heidelberg
Retina Tomograph with Rostock Cornea Modul (HRT I RCM)) in all groups.

Results There was a significant difference in the flare values between RA and DED
patients (6,65 f/ms in RA and 4,75 f/ms in DED (p<0.01). Central LC density was:
57.6+344/mm2 in RA and 52.3+31.3/mm?2 in DED respectively. Both values were
significantly lower than that of in control (24.6+18.6/mm2, p<0.05)

Conclusion The blood aqueous barrier might be altered in RA even without signs of
clinically significant ocular inflammation. This alteration in the blood aqueous barrier
might contribute to the accumulation of LCs at the corneal centre. The greater LC
density and flare values found in RA might represent novel players in the pathogenesis
of dry eye.

® 2436 / S031
Mathematical model of corneal reendothelialization after
inadvertent descemetorhexis

TRONE M (1, 2), JULIENNE R (1, 2), RANNOU K (3), BERNARD A (1), HE Z (1),

GAVET Y (3), THURET G (1, 4), GAIN P (1, 2)

(1) Corneal Graft Biology, Engineering and Imaging Laboratory, EA2521,
Federative Institute of Research in Sciences and Health Engineering,
Faculty of Medicine, Jean Monnet University, Saint-Etienne

(2) Ophthalmology dpt, University Hospital, Saint-Etienne

(3) Ecole Nationale Supérieure des Mines, Saint-Etienne

(4) Institut Universitaire de France, Bd St Michel, Paris

Purpose To report a case of inadvertent descemetorhexis during phacoemulsification
and our conservative approach based on the endothelial cells (EC) self-healing capacity

Methods A 85-year-old man presented with an unusual complication of cataract
surgery. During visco injection, the Descemet was accidentally dissected and removed
during the capsulorhexis. On the next day, a massive corneal edema was observed. Based
on the self-healing capacity of the residual peripheral ECs, we proposed to observe the
natural course. The posterior corneal surface geometry was measured in OCT (CASIA-
$S-1000) and the residual endothelial area was calculated from a mathematical hemi-
ellipsoid model. Considering the EC density (ECD) from the fellow eye, we estimated
the theoretical residual EC pool and thus the final post redistribution ECD in the patient.

Results The theoretical ECD after endothelial cell redistribution was 1680 cells/mmz2,
reinforcing the wait and see strategy. Visual acuity improved from counting fingers
initially to 20/40 at 8 months. The central cornea was clear and 540pum thick. Specular
microscopy and confocal microscopy confirmed the repopulation of the central defect
by the ECs over the denuded posterior stroma. The central ECD measured at 5 months
and 8 months were 550 and 516 cells/mm2 respectively.

Conclusion The ECD was less than expected suggesting a higher traumatic loss and a
larger defect. The originality lies in the mathematical modeling of the spontaneous self-
healing capacity of the endothelium, deferring penetrating or endothelial keratoplasty.
Interestingly, despite the 85 years old, ECs keep important migration and enlargement
capacities. Grant: ANR/CORRIMO3D



Free paper session - EQVS 1/1 : Visual function and physiology

® 2441

Developing a clinically viable protocol for measuring and
analysing the human contrast sensitivity function on a standard
computerised chart

DONALDJ (1), L] (1), SAROSSY M (1, 2), WEYMOUTH A (1)
(1) The University of Melbourne, Parkville
(2) RMIT University, Melbourne

Purpose Contrast sensitivity testing is an important part of visual assessment and
can identify visual deficits that go undetected by measuring visual acuity (VA) alone.
Despite this, contrast sensitivity testing is rarely performed clinically due to the
expensive processes required and limited test availability, with few spatial frequencies
used. Further, gratings can be difficult for subjects to learn and results are often not
standardized. We developed and tested a convenient, inexpensive protocol using
Snellen optotypes to measure the CSF using a widely available computerised VA chart.
Effects of blur and neutral density (ND) light attenuation were analysed to evaluate the
technique under different conditions.

Methods 34 eyes of 34 subjects were tested monocularly under photopic conditions.
Subjects had corrected VA of 6/4.8 (or better) and normal ocular health. A computerised
chart (Luneau) was used to measure contrast sensitivity thresholds across 19 spatial
frequencies between 0.9 and 60.0 cpd using an ascending Method of Limits. This was
repeated with +1.50DS blur and a 2.9 ND filter. CSFs were analysed and modeled using
Rand Prism to extract useful parameters: the area under the log10 CSF (AULCSF), CSF
peak, high- and low-spatial frequency limits.

Results A quadratic function was found to best fit the pooled log CSF data, minimising
cross-validation error. The AULCSF was calculated between log spatial frequencies
of 0.6 and 1.4 using integration of the fitted quadratic function. Mean AULCSF was
1.82+0.133.

Conclusion Our method can measure, display and calculate the normal CSFE. This can
be used to compare and assess the CSFs of patients with ocular diseases.

® 2443
Simulation of DME changes on OCT

CORREIA A (1), ARAUJO A (2), BARBEIRO S (2), CARAMELO F (3),

SERRANHO P (4), MORGADO M (3), BERNARDES R (3)

(1) AIBILI - Association for Innovation and Biomedical Research on Light and Image,
Coimbra

(2) CMUCG, Department of Mathematics, Faculty of Science and Technology, University
of Coimbra, Coimbra

(3) IBILI - Institute for Biomedical Imaging and Life Sciences, Coimbra

(4) Mathematics Section, Department of Science and Technology, Universidade Aberta,
Lisboa

Purpose To identify the changes at the cellular level responsible for the differences seen
in OCT scans of DME patients.

Methods Cirrus HD-OCT (Carl Zeiss Meditec, Dublin, CA, USA) scans of DME
eyes (12 eyes of 8 patients: 68.9:7.5 yrs) and healthy control (HC) eyes (12 eyes of 11
controls: 63.0+3.6 yrs) were acquired from our databaseThe ONL was segmented by a
human grader (AC) and each segmentation was aligned to its upper boundary, averaged
into an A-scan and then normalized by the intensity at the RPE to discard the effect of
media opacities.To understand the significant differences found between the profiles of
DME and HC, a Monte Carlo method for simulating light scattering with a model of
the ONL was implemented The inputs for the method are calculated using Mie theory
by assuming that the ONL may be modelled as a homogeneous medium filled with
nuclei. Changes in each model parameter (e.g. nucleus’ size) were tested and compared
with the measured profile to identify which cellular change could best reproduce the
OCT differences found between HC and DME patients.Moreover, the DME group was
divided into those without significant visible changes and those with increased ONL
volume.

Results The simulation method successfully reproduced the differences observed
between the HC and DME groups.For the DME cases with increased volume, it was
possible to match the simulated and acquired profiles by using the measured increase
in ONL thickness. In the DME case with no significant changes, it was necessary to
increase only the nucleus size to be able to reproduce the measured profiles.

Conclusion The method proposed is capable of reproducing the reflectivity changes
measured on OCT scans of the ONL of DME eyes and to justify these at the subcellular
level.

® 2442
Flash visual evoked potentials (FVEP) in various stimulation
conditions

POJDA-WILCZEK D
Ophthalmology Clinic and Department of Ophthalmology, School of Medicine in
Katowice, Medical University of Silesia in Katowice, Katowice

Purpose Comparison between the results of FVEP examinations conducted with
various stimulators (Ganzfeld, Mini Ganzfeld i Flash Goggles) as well as for opened and
closed eyes.

Methods 17 volunteers (34 eyes), including 11 females, aged 23-56 (average age: 30
years) have been examined with Roland Consult electrophysiological equipment.
Basing on Wilcoxon signed-rank test the amplitude and the latency of P2 wave have
been compared: 1. of results acquired with each of three stimulators; 2. of results
acquired with eyes opened and eyes closed.

Results Mean P2 amplitude (latency) acquired with Ganzfeld stimulation amounted to
12 pV (130 ms), acquired with Mini Ganzfeld stimulation amounted to 7 pV (124 ms)
and acquired with Flash Goggles amounted to 9 gV (113 ms). The results statistically
significantly differed (p < 0,0001) between all compared stimulators. Mean P2 amplitude
(latency) acquired with Ganzfeld stimulation amounted to 12 pV (130 ms), acquired
with Mini Ganzfeld stimulation amounted to 7 pV (124 ms) and acquired with Flash
Goggles amounted to 9 uV (113 ms) with eyes opened and accordingly 11 1V (131 ms),
9V (126 ms) and 6 V(120 ms) with eyes closed. The results for eyes opened and eyes
closed statistically significantly differed (p < 0,001) for Mini Ganzfeld as well as for Flash
Goggles stimulators.

Conclusion The amplitude and latency of P2 FVEP acquired with different stimulators
cannot be compared. Keeping eyes closed does not significantly alter the amplitude and
latency of P2 FVEP only in case of Ganzfeld stimulation. The results acquired with other
stimulators can be faulty if the patient closed eyes during examination.

® 2444
Visual Search Test (VST) - reaction time perimetry with fixation
objects detectable only by foveal vision

LEINONEN M (1), KNAAPIL (2)
(1) Ophthalmology, Turku
(2) Ophthalmology, Pori

Purpose To validate a novel perimetry method (Visual Search Test, VST) which is
based on reaction times in visual decision-making task, where the subject is allowed
to move eyes and where the fixation is verified by the subject himself in contrast to
standard automatic perimetry (SAP) where prolonged stationary fixation and external
fixation monitoring apparatus is required.

Methods Device (Ocusweep prototype, Ocuspecto Ltd, Turku, Finland) consisting of
35 arc (radius 54 cm) was constructed with six 3x5 LED arrays displaying 0.4°, 100 ms
suprathreshold stimulus (Saccade Triggering Stimulus, STS) followed by an arrow (< or
>) as a fixation object (FO) the recognition of which was reported by pressing a correct
button. The intensity of FO was 3-5 dB above the foveal threshold. With a correct
button press a new peripheral STS & FO stimulus sequence was displayed in order to
initiate a reflex saccade towards the STS. The time periods between button presses were
recorded. 18 locations (up to 28° temporal, 20° nasal) along the meridians 0° and 8° of
the visual field of left eye were tested. The center of the physiological blind spot of 11
healthy volunteers was measured with Octopus perimeter by custom program (1° oval
grid of 139 test points). Reaction times within the blind spot area were compared to
other locations.

Results Reaction times within the blind spot area were slower compared to other
locations in 10 of 11 subjects (AOV, p < 0.001 in 9 subjects, p < 0.006 in one subject).

Conclusion Visual Search Test (VST) can be used to detect visual field defects.

Commercial interest
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Free paper session - EQVS 1/1 : Visual function and physiology

® 2445

Visual impairment in diabetic patients with and without
established blood-retinal barrier leakage and relation with the
status of the blood-brain barrier

QUENDERA B (1), AMORIM A (1), CORDEIRO M (2), FERREIRA C (1),

MARQUES] (1), BERNARDES R (1), REIS A (1), RIBEIRO L (3),

CASTELO-BRANCOM (1)

(1) Visual Neuroscience Lab
Sciences, Coimbra

(2) Coimbra University Hospital, Coimbra

(3) Association for Innovation and Biomedical Research on Light, Coimbra

 IBILI - I of Biomedical Imaging and Life

Purpose To assess visual impairment in diabetic patients with and without established
blood-retinal barrier leakage and relation with the status of the blood-brain barrier.

Methods We assessed 37 diabetic patients (29 type2; mean Hb1Ac 7.93[1.44]) using
four different approaches: a two-alternative forced-choice multi-psychophysical
channel test for speed discrimination and achromatic contrast as well as chromatic L, M
and S cone contrast discrimination; multifocal electrorretinography(mfERG) and brain
barrier integrity assessment using a permeability measure Ktrans for dynamic contrast
enhanced MRI (Cramer et. al, 2013) in 4 regions of interest(ROIs). We selected two
diabetic groups with and without measured retinal barrier leakage.Spearman’s rank
were used for correlations and Mann-Whitney U test for comparison between groups
for a set p value threshold of 0.05.

Results We found that presence of retinal leakage was not associated with changes
in blood brain barrier permeability at any of the studied ROIs. Interestingly we found,
in particular in diabetic type 2 patients, significant negative correlations between
the amplitude and/or implicit time of N1 and P1 components of the multifocal
electrorretinogram and brain leakage, for the most external stimulation rings.
Psychophysical performance was impaired in particular for S but was not correlated
with barrier status.

Conclusion Our findings suggest that retina and brain blood barriers are patho
physiologically unrelated in diabetes. We found a direct correlation between
neurophysiological measures and brain barrier damage, suggesting that both may have
a direct common cause.

® 2446
Chromatic pupillometry for assessment functional rod and cone
patterns in Usher syndrome patients

SLIESORAITYTE I, MACHIN C, MAKOWIECKA K, MOHAND-SAID S, SAHEL ]
INSERM, CIC 1243, Institute de la Vision, Paris

Purpose The aim of the study was to characterize the functional rod and cone patterns
using chromatic pupillometry in Usher syndrome patients.

Methods Prospective case series study enrolled 45 Usher syndrome patients. All
patients underwent in-depth phenotypic examination. Functional rod and cone
patterns were obtained using custom-made chromatic pupillometer(AMTech,
Dosenheim, Germany). Pupil diameter was recorded monocular in response to red (640
nm) and blue (462 nm) light stimuli for varied intensity levels (ranged from 1000 cd/
m2 to 0.001cd/m?2). Response amplitudes were analyzed and compared to the clinical
phenotype.

Results Pupil responses to rod- and cone-weighted stimulation were significantly
diminished in all Usher syndrome patients for all intensity levels (mean decrease 60%
and 30%, respectively p<0.001). Lower rod-weighted responses were related with
decreased b-wave amplitude in full field ERG (r=0.37,p<0.001). Decreased cone-
weighted responses were correlated with diminished photopic ERG b-wave amplitude
(r=043,p<0.001) and mfERG amplitudes (r=0.65,p<0.001). Higher cones-weighted
responses were associated with preserved cone mosaic in adaptive optics and presence
of inner/outer segment in optical coherence tomography, although not always related
with preserved visual field and visual acuity. Rod- and cone-weighted responses were
recordable even in a very advanced Usher syndrome cases associated with abolished

ERG.

Conclusion Chromatic pupillography is an objective tool to assess functional rod
and cone patterns in Usher syndrome, which potentially could be used as an outcomes
measure to assess safety and efficacy in therapy trials, in particularly in advanced cases.



SIS: New developments in paediatric strabismus and amblyopia

® 2451
New concepts concerning the neural mechanisms of infantile
strabismus and amblyopia

TEN TUSSCHER M
Ophthalmology, Brussels

Infantile strabismus results in a loss of binocularity in the primary visual cortex. Beyond
the primary visual cortex, the contralateral eye dominates while the temporal retinal
signal appears to lose influence. This may either be caused by inadequate retinotopic
matching between the nasal and temporal retinal signals (e.g. albinism or agenesis of
the corpus callosum), or the result of a lack of normal sensory input. Dominance of the
crossing retinal signal might also explain the motor characteristics of infantile esotropia
(asymmetric OKN, latent nystagmus, DVD). Only a normal binocular cortical signal will
predominate over the evolutionary older, originally non-binocular, retinal projections to
the superior colliculi (CS) and the accessory optic system (AOS). Amblyopia seems to
be the result of active suppression by the crossing ganglion cells of the non-amblyopic
eye. Early-onset monocular deprivation is thought to produce competitive imbalance
for synaptic sites, which in turn results in a reduced proportion of functionally
binocular neurons. Amblyopia treatment may aim at an optimal binocular balance and
pharmacological treatment after the critical period.

® 2453
Assessing stereopsis in preverbal children

HOUTMAN AC
ophthalmology, Brussels

Stereovision became a hype when Wheatley presented his theory in 1838. Stereoscopes
became popular. Stereoperception was recognized as the ultimate stage of binocular
vision in strabismus theories of the 19th century.Stereopsis is assessed as part of the
normal strabismologic examination. Most tests depend on the subject’s active response.
In babies the assessment of stereopsis is more cumbersome and rarely done outside
a research setting.Stereopsis can be demonstrated from the age of around 3 months
by FCPL techniques. Interestingly, this can also be demonstrated to a similar degree
in babies with infantile esotropia but the number in which this can be done declines
rapidly over months. In the age-old controversy regarding the timing of surgery for
this condition the potential for stereovision is rarely taken into account. Yet this may
be an important prognostic factor; it would seem that in the presence of demonstrable
stereopsis offering very early surgery makes sense. However, a quick and reliable test for
stereopsis in babies is hard to findThis part of the work-shop will look into the history
and background of stereotesting, available tests, recent advances and our own research
into developing such a test.

® 2452
Curable forms of childhood strabismus

MOHNEY B
Department of Ophthalmology, Rochester

Background: The literature on the management of childhood strabismus emphasizes
some subtypes while ignoring others, based upon the experience of the author or
the popularity of the topic, and are often from single-institution, tertiary-care referral
centers. The purpose of this study is to review which forms of childhood strabismus
are potentially curable.Methods: This overview identified surgically curable forms of
strabismus, defined as a life-long result of orthotropia to small angle strabismus with >
50 seconds or better of stereoacuity and normal ocular motility.Results: Children with
a developmental disorder, sensory strabismus, convergence insufficiency, dissociated
strabismus and Browns syndrome were excluded. Curable forms of childhood
strabismus included some children with partial sixth nerve palsy, accommodative and
acquired nonaccommodative estropia and, in rare instances, a small percentage of
children with intermittent exotropia. Conclusions: In declining order, some children
with partial sixth nerve palsy, accommodative esotropia, acquired nonaccommodative
esotropia, and only a handful with intermittent exotropia, can be said to be curable
forms of childhood strabismus.

® 2454
Amblyopia treatment trials

HOLMES ]M
Ophthalmology, Mayo Clinic, Rochester MN

Recent randomized clinical trials and observational studies conducted by the Pediatric
Eye Disease Investigator Group, and other research teams, have led to an evidence-
based approach for treating anisometropic and strabismic amblyopia. Starting spectacle
correction first, as optical treatment alone, results in resolution of amblyopia in at least a
quarter of children. Starting low intensity treatment is the next reasonable step, offering
parents a choice between 2 hours a day of patching the fellow eye or atropine drops to
the fellow eye at the weekend. If amblyopia does not completely respond to these low-
intensity approaches, then more intense patching is warranted, such as patching 6 to
8 hours a day or changing the spectacle lens to plano while using atropine to increase
penalization. We also have evidence that treating older children (13-17 years old) has
merit, particularly if not previously offered treatment. But despite these advances in
treatment of amblyopia, one of our ongoing challenges is that a proportion of children
are still left with residual amblyopia, so we continue to investigate alternative approaches
such as oral levodopa as an adjunct to patching and a new treatment approach based
on binocularity.
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SIS: The genetics of keratoconus

® 2461
‘What genetics has taught us about keratoconus

VINCENT AL (1, 2)

(1) Ophthalmology, FMHS New Zealand National Eye Centre, University of Auckland,
Auckland

(2) Eye Department, Auckland District Health Board, Auckland

Keratoconus most likely represents complex disease, ~with different modes of
inheritance, genetic heterogeneity, and environmental factors contributing to the
disease manifestation. The relative contribution of each is subject to debate and likely
varies between individuals. At one end of the spectrum, disease in some individuals is
probably due entirely to environmental influences, yet at the other end is solely under
the control of genetic mechanisms. However the majority of cases will most likely be
the result of a genetic predisposition with precipitating environmental stressors or
modifiersOver the last decade significant progress has been made in identifying genetic
risk factors for keratoconus. These genetic risk factors have been identified using
multiple approaches including candidate gene studies, linkage analysis, genome-wide
studies and new sequencing technologies. This presentation will summarize how the
genes implicated provide clues to the molecular etiology and pathways involved in the
pathogenesis of keratoconus.

® 2463
Twin studies in keratoconus

LISKOVA P
Prague

Genetic determinants of keratoconus are still largely unknown. Over the last two
decades there has been a shift from regarding keratoconus as a monogenic disease with
variable expression towards a general consensus that it is most likely to be a multifactorial
disorder with multiple genetic and environmental components contributing to
its development. Twins are useful in assessing the heritability of traits. Discordant
monozygotic twin pairs can be used to look for environmental and epigenetic factors.
The contribution of twin studies to the understanding of keratoconus genetics will be
discussed.

® 2462
Genome-wide association studies for the identification of
keratoconus susceptibility regions

HYSIP
London

Consensus seems to be building that most diseases are of complex nature and the
result of interaction of a polygenic architecture with the environment. A great deal
on the genetic architecture of the disease can be learned from population-based and
family studies. This presentation will explore the influence of heritable factors over
keratoconus as well as shared genetic elements that influence both abnormal cornea
and other phenotypic anomalies of the eye.



SIS: You don’t always need a knife ... - scleral lenses in ocular surface disease

® 2471
Ocular surface anatomy and physiology underlying scleral lens
application

KNOPE (1) KNOPN (2)

(1) Ocular Surface Center Berlin (OSCB), Dept. for Cell and Neurobiology, Charité -
University School of Medicine, Berlin, Berlin

(2) Hannover

Contact lenses (CL) are in the public interest mainly for cosmetic reasons. Because of
supposed simplicity of fitting, adaption, care and safety, soft CL are the predominant
type world-wide. Only few rigid gas permeable (RGB) CL are applied even though it
may appear that they have less side effects. Another type of CL rests on the sclera and
is hence termed scleral lenses. In contrast to the aforementioned CL, that cover only
the cornea (RGB) or extend just beyond, scleral lenses have a wide diameter and cover
also a large part of the bulbar conjunctiva. This leads to different impact on the anatomy,
physiology and pathology of the ocular surface. Below their apex is a deep tear pond
that allows to cover even major deformations of the cornea as occur in keratokonus,
recurrent surface defects or scars without touching them. New sophisticated diagnostic
techniques e.g. for measuring ocular surface topography as well as advanced designs and
materials of standard or custom made lenses have significantly improved the fitting and
the wearing comfort of scleral lenses. Therefore, scleral lenses have emerged in recent
years as a new and EVER more exciting medical tool for the dedicated ocular surface
specialist.

® 2473
Scleral Lenses in the United States

JACOBSD(1, 2, 3)

(1) Boston Foundation for Sight, Need)

(2) Harvard Medical School, Boston

(3) Mass Eye & Ear Cornea Service, Boston

There is growing acceptance of scleral lenses by ophthalmologists, optometrists, and
patients in the United States. Options among mini-scleral and scleral lenses will be
reviewed. PROSE treatment (prosthetic replacement of the ocular surface ecosystem)
as a therapeutic approach will be introduced. Success rate for PROSE treatment among
patients with ectasia/astigmatism and in patients with ocular surface disease will be
presented, as will experience with PROSE treatment in pediatric patients. Evidence
for reversal of corneal scarring with PROSE treatment of ocular surface disease will be
presented.  Sclerallens and PROSE treatment are important alternatives to keratoplasty
for corneal scarring and to tarsorrhaphy for exposure. Clinicians and researchers should
be aware of scleral lens and PROSE treatment as important options for patients with
ocular surface disease or contact lens intolerance, who may be at at higher risk of
complications, contact lens dependence, or graft failure with penetrating keratoplasty.

® 2472
Coming back to the basics — overview on therapeutic contact
lenses and scleral lenses

MELY R
Valmont

Scleral lenses were introduced at the end of the 19th century but these first glass blown
shells had a very limited success related to the corneal hypoxia they induced after a
short wearing time Therapeutic contact lenses (TCL) did not become widespread until
the introduction of hydrogel lenses in the 1960s. The availability of high gas permeable
silicone hydrogel materials (1999) was a major breakthrough and these lenses are now
the most popular TCL used in everyday practice.Thanks to a better understanding of
the scleral shape and the availability of high gas permeable materials, scleral lenses have
made a significant comeback in recent years. These lenses rest on the sclera and are
designed not to touch the cornea, creating a reservoir filled with fluid that prevents any
desiccation and mechanical irritation of the cornea. Sclerals are often the only effective
non-surgical treatment option in a wide range of severe ocular conditions, including
graft-versus-host disease, pellucid marginal degeneration, Stevens-Johnson syndrome,
ocular cicatricial pemphigoid, severe dry eye, non-healing epithelial defects.Scleral
lenses dramatically improve the visual acuity and the quality of life of these patients.

® 2474
The rebirth of sclearl lenses in Europe — 20 years of experience in
treating ocular surface disease with scleral lenses

MANCZAKH
Specialty Medical Contact Lens Practice, Poznan

Concept of scleral lens implementation in diseased corneas can be probably dated at
1859 when William White Cooper used “glass mask” in patient with chemical burn.
Scleral lens implementation was greatly limited due to oxygen deprivation under
glass lenses then PMMA lenses causing significant adverse reactions. First article on
implementation of GP scleral lens was published in 1983. Since then many designs of
scleral lenses where developed. Besides neutralizing irregular astigmatism while fitting
cases of KC, PMD, post trauma post PK etc. scleral lenses are used to heal and protect
corneal epithelium and at the same time to correct refractive error. Scleral lenses have
wide medical indications among them: Lagophthalmos, Ocular Cicatricial Pemphigoid,
TEN Syndrome, Neurotrophic Ulcer, Chronic GVHD, Bullous Keratopathy. In the
presentation: visual, healing and comfort outcomes of scleral lenses implementation in
above diseases will be described and illustrated with pictures. In addition rotationally
asymmetrical changes enabling achievement of designs which provide a maximally
customized fit for each cornea will be discussed. Such modifications are the solution to
overcoming the need for fitting compromises in distorted corneas.
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SIS: You don’t always need a knife ... - scleral lenses in ocular surface disease

® 2475

Scleral lenses as a high tech, versatile and cost efficient tool
for the treatment of ocular surface disease in less developed
countries

MEKKIMB (1), YAHIAOUI S (1), BELAOUDMOU R (2), MOKHTARI MA (3)
(1) Ibn Al Haythem Center, Algiers

(2) Epidemiology unit, CHU Lamine Debaghine, Algiers

(3) Ophthalmology unit, CHU Mustapha Bacha, Algiers

Scleral lens has a double interest: Thanks to its anterior optically perfect surface without
any contact with the cornea nor the limbus, it erases the irregularities of cornea whatever
the degree of ectasia. On the other hand, it provides a favorable microenvironment for
regeneration of diseased corneal epithelium. We present our short Algerian experience
in cases of challenging cornea, typically requiring keratoplasty (expensive, often
unavailable and with unpredictable results), fitted with scleral lens: Primary corneal
ectasia (stage IV keratoconus, pellucid marginal degeneration, globus), secondary post
Lasik ectasia, failure of corneal reshaping surgery (Lasik, PKR, radial keratotomy and
intracorneal ring segment implantation), irregular corneal graft and traumatic or post
infectious corneal scar. We present the functional outcome and the quality of life of these
patients. Therapeutic scleral lenses have a magical result, we illustrate it with trophic
ulcer cases of various etiologies, resistant to conventional treatment and who healed
very quickly under scleral lens wear alone. Finally, we present our pilot study on total UV
filter scleral lens to protect ocular surface of children with Xeroderma Pigmentosum.

Commmercial interest
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Industry-sponsored symposium 2: What's new in micronutrition for AMD patients?

® 2531 ® 2532

Effect of resveratrol on RPE cells and its potential role in AMD New evidence from French investigation
prevention KOROBELNIK ]

KAARNIRANTA K Bordeaux

Kuopio

ABSTRACT NOT PROVIDED
ABSTRACT NOT PROVIDED

® 2533
How to identify patients with nutritional risk factors for AMD?

ASLAM T
Manchester

ABSTRACT NOT PROVIDED
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Ophthalmic Research Lecture - Bahram BODAGHI

Revisiting infectious triggers of chronic intraocular immunity

BODAGHI B
University of Pierre and Marie Curie, Paris

The pathogenesis of intraocular inflammation has been extensively revisited on the basis
of different sophisticated experimental models but also new molecular tools applied
to ocular fluids or tissues. Experimental ocular inflammation may not be induced in
germ-free animal facilities. Moreover, an infectious agent has been identified in patients
presenting with different uveitis entities, previously considered as autoimmune and
therefore treated with corticosteroids and aggressive immunosuppressive agents.
Molecular mimicry or expression of foreign antigens may trigger an inflammatory
reaction, masquerading as an autoimmune uveitis. Fuchs cyclitis, Posner-Schlossman
syndrome, serpiginous choroiditis, nonnecrotizing herpetic retinopathies have been
recently characterized, expanding the spectrum of infectious uveitis. Microbiological
identification remains the first step prior to initiation of a specific therapy, reducing the
risk of relapse and achieving a better visual outcome in challenging situations.
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Diabetic retinopathy

° 2611
Classification of DR

MASSIN P
Paris

ABSTRACT NOT PROVIDED

® 2613
Anti VEGF

POURNARAS C
Memorial Rothschild Clinical Rechearch Group, Colline Ophthalmology Center.,

Genéve

The diabetic macular edema (DME) related to visual loss, results mainly from changes
in the affected blood-retina barrier VEGE, originally described as vascular permeability
factor, is considered not only as a critical stimulus of retinal neovascularization
but also as the primary inducer of increased vascular permeability involved in the
formation of diabetic macular edema. Increased levels of VEGF in retina, vitreous and
aqueous humor were found in diabetic patients with macular edema (DME). There
is increasing evidence that favorable outcomes can be achieved by the use of anti-
vascular endothelial growth factor therapy. Anti-VEGF therapy combined with laser
photocoagulation, is superior to laser photocoagulation for the treatment of moderate-
to-severe visual impairment caused by DME. Data provided from large phase II clinical
trials for ranibizumab showed evidence of visual improvement and favorable safety
profile. Further studies for bevacizumab, aflibercept and pegaptanib in DME, although
limited, also proved the benetfits of using anti-VEGF therapy instead of laser. As a result,
the use of anti-VEGF therapy as the first line of treatment,is recommended instead of
laser photocoagulation in the management of DME.

® 2612
Macular edema

LOEWENSTEIN A
Tel Aviv

Diabetic macular edema (ME) is a severe complication of diabetic retinopathy (DR). The
increasing worldwide prevalence of DR is fueling sustained efforts in devising new ways
to prevent as well as to diagnose diabetic ME at an early stage in order to allow effective
management to preserve or restore patient’s visual acuity. The extant knowledge of the
pathophysiology underlying ME points to an interplay among systemic factors, retinal
vascular dysfunction, chronic inflammation, angiogenic hyperactivity that promotes
permeability and other pathological changes at cellular level, all of which may contribute
to the breakdown of the blood-retina barrier and accumulation of extracellular fluid,
with subsequent leakage and ME formation. We overview the signs and symptoms
which may help diagnose the pathology at different stages (reduced visual acuity, leakage
from microaneurysms and nonperfusion) by assessing the role of imaging modalities
such as FA and OCT in detecting these pathological changes.

® 2614
Steroids

KODJIKIAN L
Lyon

Diabetic macular edema (DME) is the most common cause of moderate vision loss in
working-age individuals in developed countries. Corticosteroids reduce expression of
VEGF and other permeability, providing good rationale for their use in DME.The first
steroid used was the triamcinolone by intravitreal injection. Efficacy was good but the
adverse events were rather important (elevated intraocular pressure being the most
common).Different steroids implant with sustained ocular delivery are available.The
Fluocinolone Acetonide for Macular Edema (FAME) studies permitted to the ILUVIEN®
implant (190 pig) has received its marketing authorization approval in different European
countries. It is indicated for the treatment of vision impairment associated with chronic
DME, considered insufficiently responsive to available therapies.Dexamethasone
Intravitreal Implant (OZURDEX") provided long-term vision improvement, with a
mean of 4.1 injections over 3 years (phase Il MEAD study). Its label is not yet obtained
(March 2014). It safety profile was better or equivalent than that of steroids currently
used in clinical practice.In summary, two platforms for sustained steroids drug delivery
are available in DME.
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Course 7: Diabetic retinopathy

® 2615
Clinical cases

CREUZOT-GARCHER C
Dijon

Clinical cases of diabetic retinopathy with or without diabetic macular edema will be
discussed with the audience. These cases will define the role and the pros and cons
of different therapeutic options. Cases with macula edema with proliferative diabetic
retinopathy, without diabetic retinopathy in phakic or pseudophakic patients will be
presented.
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SIS: Neuroprotection in European glaucoma

® 2621
Neuroprotection in the real world

KURYSHEVAN
Ophthalmological department of Medical and Biological Agency of Russian Federation,
Moscow

Glaucoma causes vision loss through the degeneration of retinal ganglion cells and their
axons. Lowering IOP does not necessarily stop degeneration. Therefore neuroprotection
is directed at neurons independently of its effects on IOP [1].As the topical ocular
hypotensive treatment is the main option in glaucoma nowadays, the direct
neuroprotective effect of hypotensive eye drops is important. It has been postulated that
PG analogues may have an IOP independent neuroprotective effect at clinically available
intracameral concentration [2]. In vivo experiments demonstrated the neuroprotective
properties of betaxolol [3]. The recent study of LoGTS demonstrates that the o2
agonist brimonidine may have a beneficial effect on visual function independent of
1OP lowering [4]. Our recent research revealed the high antioxidant activity of fixed
combinations of carboanhydrase inhibitors with timolol [5].References 1. Cheung W,
Guo L, Cordeiro ME. Optom Vis Sci. 2008;85:406-416.2. Yamagishi R, et al. Exp. Eye
Res. 2011;93:265-270.3.0sborne NN, et al. Brain Res. 1997;751:113-123. 4.Krupin T, et
al. 2011;151(4):671- 681. 5.Kurysheva N.I, et al. Rus. Ophthalm. J. 2013;6(2):41 — 45.

® 2623
Possible future strategies in Neuroprotection

PICAUD § (1), FROGER N (1) MATONTI F (1), FORSTER V/ (1), IVKOVIC (1),
BRUNEL N (2), SAHEL ] (1)

(1) Institut de la vision, INSERM, UPMC UMR_S 968, CNRS UM7210, Paris
(2) INSERM IFRG5, Hépital St Antoine, Paris

Retinal ganglion cell (RGC) degeneration is causing blindness in retinal diseases like
glaucoma. However, all therapeutic strategies in glaucoma are targeting the IOP increase
but they do not aim at retinal ganglion cell neuroprotection. Using purified retinal
ganglion cells, we are screening for neuroprotective molecules. Two natural protective
molecules were thus identified This investigation started when finding retinal ganglion
cell degeneration in taurine-deprived animals, we wanted to define if this taurine was
acting directly on retinal ganglion cells. Taurine not only increased RGC survival in a
pure culture but also in retinal explants exposed to NMDA. Taurine was also found
to increase RGC survival in animal models of glaucoma and retinitis pigmentosa. In
addition, we had observed that media used to culture mixed retinal cells can promote
RGC survival. Using the luminex technology, we have found the presence of VEGF in
such media. In fact, recombinant VEGF was able to stimulate RGC survival. RGCs were
found to express VEGF receptors in vivo suggesting that this mechanism could have a
role in control and pathological conditions We therefore demonstrated that both taurine
and VEGF can provide direct neuroprotective effects on RGCs. If the administration
of VEGF is unlikely to become a treatment for glaucoma, these results raise questions
on the generalized use of anti-VEGF strategies for retinal diseases such as age-related
macular degeneration.

® 2622
Current and emerging concepts in neuroprotection

CORDEIRO M
London

The realisation that lowering IOP is unable to prevent progressive vision loss in all
glaucoma patients, has led to investigation of neuroprotection as an alternative or
additional treatment option. Neuroprotection has gained renewed interest recently as a
therapeutic approach to prevent neuronal degeneration and loss of function in glaucoma,
since the publication of the LoGTS study. Although confirmation of neuroprotective
effects by other randomized clinical trials is needed, there is now a demonstration of
positive non-IOP dependent effects. Furthermore, it has been proposed as a treatment
strategy in other diseases, such as AMD, Alzheimer’s and Parkinson’s Disease. Imaging
biomarkers are used in medicine to provide measures that correlate with a clinically
significant outcome in disease. By definition they should identify disease early, be
easy to assess, have the ability to help predict disease severity and have high enough
sensitivity and specificity to be useful. Retinal ganglion cell imaging in glaucoma should
fulfil all these criteria. Ideally, a good end-point in glaucoma would be one that could
directly measure RGC dysfunction and disease. Continuing developments in imaging
technologies offer great potential in glaucoma. More recently, advances in this field
have allowed unprecedented in vivo access to the retinal layers, using many different
properties of light to differentiate cellular structures. Over the next few years, advances
in therapy & diagnostic methodologies, such as imaging, offer great potential in future
for glaucoma.

® 2624
NP in glaucoma — pitfalls and promises?

SCHMETTERERL (1, 2)
(1) Clinical Pharmacology, Vienna
(2) Center of Medical Physics and Biomedical Engineering, Vienna

In thelast 25 years the pharmacological spectrum for reducing intraocular pressure (IOP)
has increased drastically. As such many patients have their IOP lowered using topical
medications. Evidence has, however, accumulated that some patients show visual field
deterioration despite low IOP values. As such there is a clinical need for neuroprotective
strategies that rescue retinal ganglion cells. Implementation of this concept is, however,
not easy. A variety of mechanisms that may contribute to ganglion cell death have been
identified, but the interplay of these pathways is largely unknown. As such doubts have
been raised whether targeting a single pathway can be successful, which is a major
problem in terms of drug approval. In addition, it is not entirely clear which end points
should be used in clinical trials focusing on neuroprotection. Nevertheless, the hope to
treat progressive glaucoma at low IOPs comes for neuroprotective strategies.
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Course 8: Why do you need wavefront aberrometry and straylight measurement in your daily practice ?

® 2631 ® 2632

‘Wavefront Aberrometry: from basics to daily practice Customization of Intraocular Lenses: a practical approach
GICQUEL ] PISELLA P

Poitiers Tours

Quality of vision is a new comprehensive set of measures that determines visual ABSTRACT NOT PROVIDED

performance at near, far and in variable light conditions. Good vision is no longer
defined by 20/20 vision. The necessity of evaluating vision beyond Snellen acuity has
led clinicians and vision scientists to utilize contrast sensitivity, wavefront aberrometry
and straylight measurement in most clinical trials related to vision.Recently,the advent
of 3D movies and 3D T'Vs brought us new challenges regarding 3 3 Dimensional Quality
of Vision.In this course, experts will share with you their experience on this new frontier
of modern ophthalmology.

® 2633
Straylight for dummies: applications in your daily practice

VAN DEN BERG T
Amsterdam

If we consider limitations and defects in the optical apparatus of the eye, two distinct
types of defect must be distinguished: (1) errors and irregularities in refraction, and
(2) light scattering. Those two effects together determine retinal image quality. Light
scattering is recognized from the radiation of light around bright light sources against a
dark background, leading to glare. The intensity of this “false” light can be assessed and
is called “straylight” It disturbs not only night driving, but also day time situations, and
can be voiced by patients as “hazy vision| face recognition problems, spatial orientation
problems, etc. It is of great importance to realize that these problems often do not
coincide with visual acuity loss. So, if visual acuity is good, you may need to assess
straylight in order to understand your patients complaint. This occurs often in case
of early cataract. Studies have shown the existence of a large proportion of non-acuity
cataract that needs treatment all the same. But also in other conditions straylight can be
the more important problem. Practical examples and population data will be discussed,
including Fuch’s dystrophy, pigmentation defects, IOL deposits and inclusions, etc.

Commercial interest
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Free paper session - IM 1/2 : Advances in pathophysiology and diagnostics of ocular inflammatory diseases

® 2641
Cytokine gene expression and protein production in West Nile
virus-infected retinal pigment epithelium

MUNOZ-ERAZO L (1, 2), MADIGAN M (3), KING NJC (1)

(1) Department of Pathology, Charles Perkins Centre, University of Sydney., Sydney
(2) Save Sight Institute, University of Sydney

(3) Optometry & Vision Science, UNSW, Sydney

Purpose To investigate if West Nile virus (WNV) infection of human retinal pigment
epithelium (RPE) cells induces differential expression of mRNA and proteins for
cytokines important for leucocyte recruitment (e.g. CCL5) and integrity of the outer
blood retinal barrier (BRB) (e.g. TNF).

Methods Primary human RPE cells (P3-5) were cultured until a complete monolayer
was observed, and then infected with 1, 5 or 10 plaque-forming units (p.fu.) of WNV
(Sarafend) for 24, 48 and 72hrs. Supernatants were collected for Luminex-based
cytokine assay. RNA was prepared from cells and processed for real-time (RT)-PCR.
Pro-inflammatory, leucocyte recruitment and viral defense cytokines and chemokines
were studied.

Results CCLS5, IL8, IL6 (pro-inflammatory) and IFNBI (anti-viral) showed increases
in mRNA expression from 24 h post-infection (p.i.) and protein levels from 48h p.i.
However in WNV-infected RPE, protein levels of VEGF and TNF were similar to mock-
infected cells, despite significant increases in mRNA (TNF 24 h p.i, p <0.05; VEGF 48 h,
p<0.01). Interestingly, CCL2 mRNA and protein showed no change in expression post-
WNV infection at 24, 48 and 72h

Conclusion We previously observed that WNV induced transepithelial electrical
resistance (TEER) changes in human RPE (outer BRB) after 48 hours, although the
mechanisms(s) remain unclear. Studies in mice show that both TNF and CCL2 are
important for blood-brain barrier integrity and leucocyte recruitment following WNV
infection. Surprisingly we find little or no effect on TNF or CCL2 expression in WNV-
infected RPE, suggesting alternate mechanisms operate in RPE post-viral infection.
Funding- NFMRI and NHMRC

® 2643

A new and standardized method to sample and analyse vitreous
biopsies in unsolved uveitis by the Cellient® automated cell block
system

VAN CALSTER ), VAN GINDERDEUREN R
Dept. ofC‘r’ haly ’ﬁ/, University Hospi Is Leuven, Leuven

Purpose In this prospective study a universal protocol for sampling and analyzing
vitreous material was investigated. Vitreous biopsies are difficult to handle because
of the paucity of cells and the gelatinous structure of the vitreous. Histopathological
analysis of the vitreous is useful in difficult uveitis cases to differentiate uveitis from
lymphoma or infection and to define the type of cellular reaction.

Methods After isolation of vitreous content by a single port biopsy or by a standardized
23G vitrectomy, 170 consecutive vitreous samples were analyzed with the Cellient’
tissue processor (Hologic). This machine is a fully automated processor starting from a
specified container with PreservCyt” (fixative fluid) with cells to paraffin. Cytology was
compared with fixatives Cytolyt” (contains a mucolytic agent) and Preserveyt”. Routine
histochemical and immunostainings were evaluated.

Results In 79 cases (46%) a single port biopsy and in 91 cases (54%) a tree port pars
plana vitrectomy was performed. In 94% of the cases, sufficient material was found for

establishing the diagnosis. In 18%, a Cytolyt” wash was necessary to prevent clotting of

the tubes in the Cellient” due to the viscosity of the sample. In 21% the diagnosis was
an acute inflaimmation (presence of granulocytes), in 32% chronic active inflammation
(presence of T-lymphocytes), in 35% low-grade inflammation (presence of CD68
cells, without T-lymphocytes); and in 5% a malignant process. In 9% a granulomatous
inflammation was detected, in 5% glial tissue (floaters). In 6% no diagnosis was found.

Conclusion A standardized protocol for sampling and handling vitreous biopsies,
fixing in PreservCyt” and processing by the Cellient” system gives a superior result in
morphology, number of cells, and possibility of immuno-histochemical stainings. The
diagnosis can be established or confirmed in more than 90% of cases.

® 2642
Aqueous humor cytokine profile of patients with primary or
recurrent ocular toxoplasmosis

THIEME C (1), PLEYER U (2), METZNER S (2), DAMES C (3), SCHLICKEISER S (3),
DOBNER B (1), VOLK HD (3)

(1) University Eye Hospital Charité, Berlin

(2) University Eye Hospital Berlin, Berlin

(3) Immunology Institute University Hospital Charité, Berlin

Purpose Toxoplasma gondii infection remains the most frequent cause of infectious
posterior uveitisand asignificant cause of visual impairment worldwide. Still, the immune
mechanisms are largely unexplored. The aim of this study is to investigate the cytokine
profiles of aqueous humor samples in patients with first or recurrent manifestation of
ocular toxoplasmosis and to correlate findings with clinical characteristics

Methods Using the BioRad Multiplex immunoassay, we determined the concentrations
of 27 eytokines/chemokines in aqueous humor specimens obtained from 16 patients
with active (n=7) or recurrent (n=9) ocular toxoplasmosis. Results were compared to 5
matched control patients without intraocular infection

Results Using the Wilcoxon-Mann-Whitney-Test significant changes could be
identified in both groups affected by either initial or recurrent ocular toxoplasmosis
compared to controls. Patients with initial manifestation revealed a significant increase
(p<0.05) of IL-1RA, IL-7, MIPla and IP-10. In addition significant changes in individuals
affected by recurrent disease also differed from controls and became significant (p<
0.05) for TNF-alpha, MIP-1b and IP-10. The cytokine/chemokine profiles however did
not differ significantly between initial or recurrent ocular toxoplasmosis subgroups.

Conclusion Our data suggests that MIP1 and IP-10 are associated with both primary
and recurrent ocular toxoplasmosis. These findings may support the important role of
IP-10 and MIP as specific chemoattractants for activated T cells in parasitic disorders. In
contrast to a recent report we were not able to correlate IL-5 and VEGF with recurrences
of the disease. A larger cohort is recruited to underline the results.

® 2644
Specifics of viral entry in epidemic keratoconjunctivitis

RAJAIYA ], YOUSUF MA, MUKHERJEE S, LEE ]S, ZHOU X, RAMKE M, LEE]Y,
CHODOSH ]

Department of Ophthalmology, Massachusetts Eye and Ear Infirmary, Harvard Medical
School, Boston

Cellular entry pathways for viruses dictate the types of immune responses elicited
upon infection. Human adenovirus species D type 37 (HAdV-D37) causes epidemic
keratoconjunctivitis (EKC), associated with severe ocular surface inflammation.
However, viral entry is known to be cell type and virus specific. To examine basic
mechanisms of HAdV-D37 pathogenesis in EKC, we studied entry of HAdV-D37 in
vivo in our mouse corneal adenovirus keratitis model, and in vitro in cultured human
corneal cells. In the mouse model at 1 hour post infection, viruses appeared to be
entering cells by macropinocytosis. By 8 hours post infection, viruses formed regular
packed intracytoplasmic arrays adjacent to cell nuclei, with minimal capsid uncoating.
Therefore, viral entry occurred, but transport of virus to the cell nucleus appeared
abortive, possibly explaining the failure of HAdV-D37 replication in the mouse cornea.
In vitro, inhibition of PKCa reduced viral entry and phosphorylation of both Src and
caveolin-1 in lipid raft fractions, suggesting that PKCu activity occurs upstream of both
molecules. Phosphorylated PKCa and Src were found in same endosomal fractions and
may be physically associated. These results suggest a central role for PKC in HAdV-D37
entry and regulation of downstream molecules in corneal cells, including caveolin-1.
Interestingly, the small GTPase dynamin II, did not appear necessary for HAdV-D37
entry into corneal epithelial cells, but was critical for viral entry in corneal fibroblasts.
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Free paper session - IM 1/2 : Advances in pathophysiology and diagnostics of ocular inflammatory diseases

® 2645 / T055
FGEFP and TGFp contribute to tissue remodeling, fibrosis and
inflammation in the orbital tissue of severe Grav

PAWLOWSKI P (1, 2), RESZEC] (1), ECKSTEIN A (3), JOHNSON K (3),

GRZYBOWSKI A (4, 5), CHYCZEWSKI L (1), MYSLIWIEC] (6)

(1) Department of Medical Pathomorphology, Cathedral of Biostructure, Medical
University of Bialystok, Bialystok

(2) Department of Paediatric Ophthalmology with Strabi Treatment Unit, Medical
University of Bialystok, Bialystok

(3) Department of Ophthalmology, University Hospital Essen, University of Duisburg-
Essen, Essen

(4) Department of Ophthalmology, Poznar City Hospital, Poznan

(5) Department of Ophthalmology, University of Warmia and Mazury, Olsztyn

(6) Department of Nuclear Medicine, Medical University of Bialystok,, Bialystok

Purpose To assess FGF-f, TGF-p, COX2 expression and immunocompetent cells in
the orbital fat/connective tissue of patients with severe and mild Graves’ orbitopathy as
possible prognosting factors of the course of disease.

Methods Orbital tissue from 27 patients with GO undergoing orbital decompression
(26 females and 1 male): 1) patients with severe GO (n = 18), the mean clinical activity
score (CAS) was 8,5 (SD 2.5); 2) Patients with mild GO (n=9), CASwas 2.2 (SD 0.8). 10
individuals undergoing blepharoplasty with no history of orbital inflammation served
as controls. We evaluated the expression of CD4+, CD8+. CD20+, CD68 and FGF-f,
TGF-B, COX2 in the orbital tissue by immunohistochemical staining

Results The robust intraorbital CD4 + T cells infiltration in severe GO more than
with mild GO with absence of CD20+ B lymphocytes and less CD8 infiltration were
seen. CD68 expression (fibroblasts and macrophages staining) observed in the fibrous
connective area of the adipose tissue of the mild GO and robust in severe GO. Increased
FGFB expression was observed in the fibroblasts and adipocytes in the connective
tissue of the severe GO. The prominent TGF( expression was observed in the fibrous
connective tissue of the severe and mild GO. No expression of COX2 in the orbital
tissue specimen was found in patients with GO.

Conclusion Macrophages and CD4 T lymphocytes are both engaged in the active/
severe and long stage of inflammation in the orbital tissue. FGFp and TGFp expression
may contribute to tissue remodeling, fibrosis and perpetuation of inflammation in the
orbital tissue of GO especially in severe GO. Their high expression may suggest lack of
effect of anti-inflammatory treatment.

® 2647 / T062
Eswab® transport media and 16S RNA PCR in the microbiological
diagnosis of infectious keratitis

BAUDONNETR (1, 2, 3) GARNIER F (4, 2, 3) ROBERT PY (1, 2, 3)

(1) Limoges University Hospital, Departement of Ophtalmology, Limoges

(2) Inserm, UMR 1092, Limoges

(3) Limages University, UMR-S1092, Limoges

(4) Limoges University Hospital, Departement of Bacteriology and Virology, Limoges

Purpose The microbiological diagnosis of infectious keratitis based on a corneal
scrapping is necessary in order to adapt the treatment. Our study aimed to determinate
if the use of Eswab transport media and 16S RNA PCR increase the sensitivity of this
microbiological diagnosis

Methods Retrospective cohort study including all patients who benefited from a
corneal scrapping for an infectious keratitis suspicion from June 1, 2007 to June 1,
2011. They were divided into two groups according to the methods of microbiological
analysis. In non-Eswab” (NES) group, four samples per patient were collected, directed
to laboratories: bacteriology (direct exam and culture); virology (PCR and culture);
mycology and parasitology (direct exam and Acanthamoeba PCR). In the Eswab’ (ES)
group, three samples per patient were collected. The first one, on Eswab’ transport
media, was directed to PCR analysis, including 16S RNA, viral and Acanthamoeba
research and bacteriological culture. The two others samples were analysed in mycology
and parasitology. Infectious gravity factors and the use of antibiotics before corneal
scraping, were reported. The main criteria of judgement was the number of patients
with a microbiological diagnosis

Results 190 patients were included, 84 in the NES group and 106 in the ES group.
Infectious keratitis gravity factors (47,6% vs 56,6% p=0,356) and use of antibiotics before
the corneal scrapings (23,8% vs 29,2% p=0,5) was not significantly different between two
groups. The diagnosis sensibility in the NES group was 36,9% versus 60,4% in the ES
group (p=0,002)

Conclusion The usage of a transport media such as Eswab™ and 16S RNA PCR research
on corneal scrapping significantly improves the sensibility of microbiological diagnosis

® 2646 / T059

Study of TOXO KO vaccine efficiency on the ophtalmological
damage bound to Toxoplasmaa gondii, on a mouse model of
ocular toxoplasmosis

LEMEE G (1), MORISSE S (2), TARFAOUIN (1), DIMIER-POISSON I (2), SECHE E (2),
PISELLA P(1)

(1) ophtalmology, Tours

(2) immunology, Tours

Purpose The toxoplasmosis is one of the most wild-spread parasitoses, affecting
almost a third of the world population, and as the main symptomatic demonstration
: eye infringement.The aim of this study is to test, on a murin model, the efficiency of
a vaccine candidate named Toxo KO, developped by genetic engineering against this
pathology.

Methods Ninety Swiss Webster mice (OF1), were filled up with fifty cysts of the 76K
strain of Toxoplasmaa gondii (type II). A part of these mice received the TOXO KO
vaccine intraperitoneally before. Ophtalmological examination and immunological
investigation were performed on aqueous humor samples. The intra retinal cysts were
also counted after dissection of the entire retinal tissue.

Results After vaccination, we observed a decrease of 69% of ophtalmological damage
and 90% of intra-retinal cysts. Besides, this group presented no secretion of IFN-y in
aqueous humor, testifying of an absence of deleterious inflammation in these eyes unlike
those of the control group.

Conclusion Our results are highly significant. This proof of concept lets think that
the forward use of such a tool of prevention is possible, to fight more effectively and
prematurely against ocular toxoplasmosis.

® 2648 / T058
Infectious keratitis: 4 years in a tertiary hospital

ANJOS R, VICENTE A, BORGES B, VIEIRA L, PINTO M, MADURO V, ALVES N,
CANDELARIA P
Centro Hospitalar Lisboa Central, Lisboa

Purpose To evaluate the clinical presentation, microbiological results and treatment
used in cases of infectious keratitis diagnosed in Centro Hospitalar Lisboa Central
(CHLC) between July 2009 and July 2013

Methods Retrospective analysis of data from patients who underwent microbiological
examination for suspected infectious keratitis between July 2009 and July 2013 in the
CHLC (n=86 patients)

Results The most prevalent risk factor was the use of contact lenses. Of the 93 samples
taken, 59 (63.4%) were positive for at least one pathogen. A total of 64 microorganisms
were isolated with 35 (54.8%) being Gram-negative, 25 (41.9%) Gram-positive and
2 (3.2%) fungi. The most prevalent pathogen was Pseudomonas aeruginosa. In two
patients, Acanthamoeba cysts were isolated by confocal microscopy. Hospitalization
was needed in 64.0% of cases. The treatment of choice was the use of fortified eyedrops
of vancomycin and ceftazidime. In seven patients surgical therapy was needed for
infection control.

Conclusion Our work draws attention to the morbidity associated with this disease
and reinforces the importance of conducting microbiological studies in these patients.
The main predisposing factor in our population was the use of contact lens, with Gram-
negative microorganisms being isolated in the majority of cases.
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® 2651
Advanced glycation end-products induced activation of NFkB
and its suppression by different neurotrophic factors

BIKBOVA G, OSHITARI T, YAMAMOTO S
Ophthalmology and Visual Science, Chiba

Purpose To determine the effect of high doses of AGEs on neurite regeneration in
isolated rat retinas, and the regenerative effects of different neurotrophic factors.

Methods Retinal explants of 4 adult SD rats were three-dimensionally cultured in
collagen gel, and incubated in: 1) serum free control culture media; 2) 100 pg/ml
glucose-AGE-BSA, glycolaldehyde-AGE-BSA, glyceraldehyde-AGE-BSA media; 3)
glucose, glycol, glycer+100 ng/ml neurotrophin 4 (NT-4)media; 4) glucose, glycol,
glycer+100 ng/ml hepatocyte growth factor (HGF) media; 5)glucose, glycol, glycer+100
ng/ml glial cell line derived neurotrophic factor (GDNF) media; or 6) glucose, glycol,
glycer+100 ng/ml tauroursodeoxycholic acid (TUDCA) media. After 7 days, the
number of regenerating neurites were counted under a phase-contrast microscope. The
explants were immunostained for NFkB transcription factor. Statistical analyses were
performed by one-way ANOVA.

Results In retinas incubated with AGEs, the number of regenerating neurites were
fewer than in control. Neurotrophic factors increased the number of neurites, but
more significantly in the NT4 group. The number of NFkB immunopositive cells was
higher in retinas exposed to AGEs than in control (532 + 7,2% vs.31,6 + 16,08%,P =
0,0146). Neurotrophic factors decreased the number of immunopositives cell, but more
significantly in the NT4 group.

Conclusion High dose AGEs induce activation of NFkB and NT4 significantly
suppresses this activation and enhances neurite regeneration in isolated retinas
compared with other neurotrophic factors such as HGEGDNFand TUDCA.

® 2653
Focal venous hypertension as a pathophysiologic mechanism for
port-wine stains and the Sturge-Weber syndrome

PARSAC(1,2)
(1) Quinze-Vingts National Ophthalmology Hospital, Paris
(2) UPMC-Sorbonne Universities

Purpose To provide an in-depth re-examination of assumed causes of tissue
hypertrophy, port-wine stains and the Sturge-Weber and related syndromes to support
an alternative unifying pathophysiologic mechanism of venous dysplasia producing
focal venous hypertension with attendant tissue responses and to propose a novel
etiological hypothesis for the venous dysplasia in these syndromes with supportive
evidence.

Methods Data from twenty patients with port-wine stains was collected prospectively
by the author in an institutional referral-based practice. The literature was searched
using Medline.

Results Newly obtained dermatologic, corneal pachymetry, fundus ophthalmoscopic,
ocular and orbital venous Doppler ultrasonography, and magnetic resonance imaging
findings in patients with the Sturge-Weber syndrome or isolated port-wine stains, along
with published data, reveal diffusely thickened tissues and neural atrophy in all areas
associated with venous congestion.

Conclusion Contrary to traditional understanding, signs and symptoms in the Sturge-
Weber and related syndromes, including both congenital and acquired port-wine stains
are shown to arise from effects of localized primary venous dysplasia or acquired venous
obstruction rather than neural dysfunction, differentiating these syndromes from actual
phacomatoses. Effects of focal venous hypertension are transmitted to nearby areas via
compensatory collateral venous channels in the above conditions.Conclusion: A novel
underlying etiology—prenatal venous thrombo-occlusion—may be responsible for the
absence of veins with persistence and enlargement of collateral circulatory pathways
with data in the literature backing this offshoot hypothesis. The mechanism for isolated
pathologic tissue

® 2652
Retinal vessel pathologies in a rat model of periventricular
leucomalazia

LORENZ B (1), STECK ] (1), BLUEML C (2), KAMPMANN S (2), GERSTNER B (3),

MAIER RF (2), STIEGERK (1)

(1) Department of Ophthalmology, Justus-Liebig-University Giessen, Giessen

(2) Department of Pediatrics, Phillips-University, Marburg

(3) Department of Pediatric Cardiology, Pediatric Heart Center, Justus-Liebig-University,
Giessen

Purpose Alternating oxygen levels during delivery and supplemental oxygen therapies
can cause pathological vascularization of the retina (retinopathy of prematurity, ROP)
and/or loss of oligodendrocytes in the periventricular area of the brain with subsequent
white matter damage (periventricular leukomalacia (PVL). The aim of this study was to
examine retinal vessel pathologies in the standard PVL rat model in order to identify
uniform damage pathways.

Methods Ischemia was induced in post natal day (P) 6 Long Evans rats with unilateral
(left side) carotid ligation (UCL) and exposure to different oxygen concentrations.
In total, four different groups were examined: (A) hypoxia/ischemia (UCL + 6% O2,
1 h), (B) hyperoxia (80%02, 24 h), (C) hypoxia/ischemia + hyperoxia (UCL + 6% O2,
1 h +80% O2, 24h), (D) normoxia. Morphological analysis of vessel development was
performed at P11 and P21. Quantitative PCR was performed at P7, P11, and P21 (VEGF,
HIFla, EPOR, TNFa, iNOS and BMP-9).

Results Distinct retardation in deeper vascular plexus development was observed
most prominent in left eyes of groups A and C. Diameters of big retinal arteries were
significantly increased in central retinae at P21 and showed retardation in vascular
remodeling. Left retinae of groups A and C at P11 displayed reduced capillary free
zones (CFZ) and an increase in the number of branching points (BP). Quantitative gene
expression analysis showed down regulation of angiogenic factors at P7.

Conclusion This is the first report on concurring damage to the retina that was
evaluated in a model of white matter injury in the neonatal brain. We observed mild
damage to the vessel development and maturation, which is the basis for a model for
moderate forms of ROP.

® 2654
Incidence and characteristics of congenital cataract surgery in
France from 2010 to 2012

DAIEN V (1), ELIAOU-MALRIEU C (1), LEPAPE A (2), HEVE D (2), VILLAIN M (1)
(1) Universitary Hospital, Ophthalmology, Montpellier
(2) Regional agency of health, Languedoc Roussillon, Montpellier

Purpose Prevention of visual impairment due to congenital cataract is an international
priority. Estimates of incidence are required for implementation and assessment of
preventive strategies, but are lacking, despite routine monitoring of birth defects
at a national level in many industrialized countries. The purpose of this study was to
determine the incidence of congenital cataract in France between 2010 and 2012.
Secondary objective was to assess the proportion of unilateral and bilateral cataract
surgeries, age of surgery and implantation of intraocular lens or not.

Methods All children who undergo cataract surgery before 1 year of age in France
between January 2010 and December 2012 were identified using the french national
database of information systems. Incidence rate per year was estimate using the French
database from the national institut of statistics.

Results In 3 years, 590 eyes in 464 children with 46.6 % of girls had a cataract surgery
with 27.0 % of them having a bilateral surgery. In the first year of age, cataract surgery
incidence was 1.87 / 10 000 birth in this period. Age (median [interquartile]) of surgery
was 3.5 (2.2-4.8) months. Among the 590 operated eyes, 28% (168 eyes) were not
implanted with intraoculair lens.

Conclusion The incidence of congenital cataract in France is close to what was
previously assessed in literature in industrialized world. Median age of surgery
corresponds to recommendations. An important proportion of children was not
primary implanted with an intraoculair lens.
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Free paper session - NSPH 1/2 - Pediatric session

® 2655 / 1092

A new pediatric vision screener employing polarization-
modulated, retinal-birefringence-scanning-based strabismus
detection and bull’s eye focus detection

IRSCHK (1, 2), GAMATIKOV B (1), WU YK (1), GUYTON D (1)

(1) The Wilmer Eye Institute, The Johns Hopkins University School of Medicine,
Baltimore

(2) Centre d’Investigation Clz'nique, CHNO des Quinze-Vingts, Paris

Purpose Commercially available pediatric vision screening devices that test for
amblyopias primary causes (strabismus and defocus) can detect strabismus only
indirectly and inaccurately via assessment of the positions of external light reflections
from the cornea, but they cannot detect the anatomical feature of the eyes where
fixation actually occurs (the fovea).

Methods Our laboratory has been developing technology to detect true foveal fixation,
by exploiting the birefringence of the uniquely arranged Henle fibers delineating the
fovea, using retinal birefringence scanning (RBS), and we recently described a new,
polarization-modulated approach to RBS that enables entirely direct and reliable
detection of true foveal fixation, with greatly enhanced signal-to-noise ratio and
essentially independent of corneal birefringence. Here we present a new pediatric vision
screener (PVS) that employs polarization-modulated RBS for strabismus detection,
and double-pass focus detection using a bull's eye photodetector and improved target
system with accommodative control.

Results Performance tests in adult volunteers and pediatric patients demonstrate that
our new PVS 1) is capable of detecting even small angles of eye misalignment (at least
0.75° or 1.3 PD), 2) has the potential to detect spherical focus within £1.00 D, and 3) has
the potential to detect the misalignment in patients with accommodative esotropia who
only develop a crossed eye when focusing intently on a near target.

Conclusion In conclusion, the new PVS shows real promise in supplying the demand
for a reliable, automated strabismus/defocus screening tool for children at risk for
amblyopia.

® 2657 / T094
3D shape perception in strabismus subjects

SAWAMURA H (1), GILLEBERT C (2), TODD T (3), VANDENBERGHE R (4),
ORBAN GA (5)

(1) Department of Ophthalmology, Tokyo University, Tokyo

(2) Department of Experimental Psychology, Oxford University, Oxford

(3) Department of Psychology, The Obio State University, Columbus

(4) Laboratory for cognitive neurology, Department of. Neuroscience, KU Leuven, Leuven
(5) Department of Neruoscience, Parma University, Parma

Purpose To evaluate 3D shape perception in strabismus subjects, psychophysical
experiment was performed using 3D shapes extracted from four different visual cues
(shading, texture, motion and disparity), comparing normal and strabismus subjects.

Methods The 11 randomly generated complex 3D shape visual stimuli were created
and rendered in 4 modalities (3D shape from shading, texture, motion and disparity)
and displayed on a PC monitor. The subjects were required to indicate the global
maximum of the 3D shape as accurately as possible by displacing a red cross using the
computer mouse. The distance in depth (cm) between the global maximum indicated
by the subject and the true global maximum was calculated. Strabismus subjects (n=43;
6-65 years of age) and normal subjects (n=18: 6-57 years of age) participated in the task.
All the subjects have normal or corrected normal visual acuity. Stereo acuity was also
evaluated by titmus stereo test.

Results 3D shapes extracted from disparity were more difficult to perceive than those
extracted from texture (ANOVA, p<0.03), motion (p<0.01) and shading (p<0.01) in both
normal and strabismus subjects. The 3D shape perception in normal and strabismus
subjects differed only for the binocular stereopsis cue, not the other visual cues of
motion, shading and texture. In addition, 3D shape perception of motion, shading and
texture was not affected by the stereo acuity in either normal or strabismus subjects.

Conclusion Even the strabismus patients with weak or no stereopsis can use other
visual cues, such as motion, texture and shading to perceive 3D shape to the same degree
as normal subjects.

® 2656 / T093

Neosynephrine and tropicamide eyedrops for pupil dilation in
premature infants is almost twice as efficient as tropicamide
eyedrops alone

LUX AL (1), GUILLOIS B (2) DEGOUMOIS A (1), MOURIAUX F (1), DENION E (1)
(1) Ophthalmology, Caen
(2) Neonatology, Caen

Purpose Retinopathy of prematurity screening requires pupil dilation of premature
infants. While essential for reliable fundus examination, proper dilatation may
sometimes be difficult to achieve in this population. The aim of our study was to
compare the efficacy of two mydriatic regimens: one consisting in three drops of
tropicamide 0.5% and the other one consisting in two drops of tropicamide 0.5% with
one drop of phenylephrine 5%.

Methods Thirty premature infants were enrolled and each infant was dilated with one
regimen in one eye and the other regimen in the other eye. The side of each regimen was
determined by randomization. A photograph of each eye was taken. The photographs
were anonymised and randomly presented to two independant readers. The effect of
the two regimens was determined by calculating the ratio of pupil diameter divided by
cornea diameter. Assuming that pupil and cornea are circle-shaped, we calculated the
ratio of pupil surface area relative to cornea surface area for both regimens.

Results The pupil to cornea diameters ratio was 46.7% (+/-8.8) with tropicamide alone
and 65.2%(+/-6.0) with tropicamide-phenylephrine combination. The ratio of pupil to
cornea surface areas was 21.8% with tropicamide alone and 42.6% with tropicamide-
phenylephrine combination. In other words, the pupil surface area was 1.95 fold greater
with tropicamide-phenylephrine combination than with tropicamide alone.

Conclusion The use of a combination of two drops of tropicamide 0.5% with one drop

of phenylephrine 5% is far more efficient than tropicamide alone to achieve proper pupil
in premature infants.

® 2658 / T111
Clinical experience with Raxone® (Idebenone) in the treatment of
patients with Leber’s hereditary optic neuropathy (LHON)

METZ G (1), GALLENMULLER C (2), VON LIVONIUS B (2), LOB F (2),
COPPARD N (1), MEIER T (1), KLOPSTOCK T (2)
(1) Santhera Pharmaceuticals, Liestal

(2) Ludwig-Maximilians-University, Munich

Purpose LHON is an orphan mitochondrial disorder affecting the retinal ganglion
cells leading to permanent blindness from which recovery is rare. Here we report visual
acuity outcomes for patients with recent onset who received Raxone” (idebenone)
under an ongoing global Expanded Access Program (EAP).

Methods Visual acuity was measured in 3-monthly intervals. Clinically relevant
recovery was defined as (i) improvement from nadir by at least 10 letters on the ETDRS
chart or (i) improvement from “off-chart” at nadir to being able to read at least 5 letters
on-chart.

Results Currently there are 61 LHON patients enrolled, of which 48 patients have been
treated for an average of 11 months. So far, 24 of 48 patients (50%) have experienced a
clinically relevant and stable recovery in VA (89% for T14484C, 70% for G3460A and
31% for G11778A). The average treatment effect size in patients with recovery was 29
letters and 84 % recovered within 12 months of the initiation of the EAP.

Conclusion A high proportion of LHON patients treated with idebenone under a
global EAP experienced a clinically meaningful recovery of vision, further demonstrating
the therapeutic potential of idebenone in the treatment of LHON.

Commercial interest



SIS: Clinical & molecular aspects of albinism

® 2661
Normal pigment production

ARVEILER B (1, 2)
(1) Rare Diseases - Genetic and Metabolism, University of Bordeaux, Bordeaux
(2) Medical Genetics, Universitary Hospital, Bordeaux

Melanin is synthesized in melanocytes and retinal pigment epithelial cells. Two main
types of melanin are produced: eumelanin (brown, black) and phacomelanin (yellow,
orange). Pigmentation is a complex process involving various steps from normal
development of melanocytes to the synthesis of melanin itself. In the skin and choroid,
precursors of melanocytes are melanoblasts which are derived from the neural crest.
Retinal pigment epithelium cells are generated directly from the optic neuroepithelium.
Melanoblasts migrate and colonize the epidermis, hair follicles, and ocular, ear and
nervous structures. The differentiation of melanoblasts into melanocytes is controlled
by numerous transcription factors and signalling pathways, and is characterized
by the acquisition of Tyrosinase activity, the presence of mature melanosomes, and
the formation of dendrites. Melanin production results from catalytic activities by
Tyrosinase, TRP-1 and TRP-2 and occurs in melanosomes which follow a maturation
process involving four stages (I — IV). Melanosomes are transported from the
perinuclear region to the end of melanocytic dentrites, where they are eventually
transferred to keratinocytes.

® 2663
Genotypes & molecular strategies in albinism

ARVEILER B (1, 2), LASSEAUX E (2), MORICE-PICARD F (1, 2)
(1) Rare Diseases - Genetic and Metabolism, University of Bordeaux, Bordeaux
(2) Medical Genetics, Universitary Hospital, Bordeaux

Oculocutaneous albinism (OCA) affects 1/17000 person. It is characterized by
hypopigmentation of the skin, hair and eyes. The main handicap in patients is at the
ophthalmologic level. There are 6 known OCA genes (TYR, OCA2, TYRP1, SLC45A2,
SLC24A5, CI00RF11) (OCA1,2,34,6,7 respectively). An OCA5 locus has been
localized, but the gene is not known yet. Apart from the OCA types, an X-linked ocular
albinism gene (OA1, GPR143) as well as 17 genes involved in syndromic forms (HPS,
CHS, WS, GS) of albinism have been identified. We routinely search for mutations
(point mutations, deletions) in the OCAL, 2, 3,4, 6,7, OA1 and HPSI genes. Our data
in more than 400 patients show 36% OCAL1, 25% OCA2, 2% OCA3, 11% OCA4, 1.25%
OCA6, 0% OCA7, 6% OAL, 1% HPS1. 17.75% of patients remain without a molecular
diagnostic either because only one mutation (6%)or no mutation at all (11.75%) was
found This suggests two main alternative hypotheses. First of all the patient may have a
hitherto clinically undiagnosed form of syndromic albinism. For this reason, we are now
heading towards analyzing all 24 known albinism genes by next generation sequencing.
Secondly, it is likely that additional OCA genes remain to be identified.

® 2662
The array of clinical albinism subtypes

LEROY BP
Ghent

Purpose:To illustrate the different types of clinical subtypes of albinism. Methods:A
systematic overview of the different clinical subtypes of albinism will be given. The
relationship between the different phenotypes and their respective genotypes will
be explained Results:In general, a distinction is made between ocular albinism and
oculocutaneous albinism. The latter can be isolated or syndromic. Examples of
syndromic albinism include the Hermansky-Pudlak and Chediak-Higashi syndromes.
Conclusions:Ocular and oculocutaneous types of albinism exist. The latter can isolated
or can be part of syndromic oculocutaneous albinism.

® 2664
Electrophysiology in the diagnosis of albinism

HOLDER GE (1, 2) NEVEUMM (1, 2)
(1) Moorfields Eye Hospital, London
(2) UCL Institute of Ophthalmology, London

Albinism is a genetically determined disorder of melanin synthesis associated with
intracranial visual pathway misrouting, with the majority of fibres from each eye usually
decussating to the contralateral cerebral hemisphere. The presentation will detail the use
of flash and pattern appearance VEPs in the demonstration of this albino misrouting. It
will be demonstrated that the misrouting has a highly variable expression, including uni-
ocular misrouting, and is a spectrum of disease rather than an all-or-none phenomenon.
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SIS: When the oil runs dry - Innovative treatment options for MGD

® 2671
Innovative treatments for MGD - EVER more important for
ocular surface disease

KNOPN (1) KNOPE (2)

(1) Ocular Surface Center Berlin (OSCB), Dept. for Cell- and Neurobiology, Charité -
Universitiitsmedizin Berlin, H.

(2) Ocular Surface Center Berlin (OSCB), Dept. for Cell- and Neurobiology, Charité -

Universitiitsmedizin Berlin, Berlin

The 2011 TFOS MGD Report has translated into several new developments in the
therapy of Dry Eye Disease with a focus on MGD. Lipid supplementation is recognized
as crucial for dry eye therapy either as liposomal spray or in many new tear substitutes.
Physical therapy is recognized as a causative treatment in order to re-liquify inspissated
secretum before the application of mechanical pressure in order to eventually release
obstructed glands. Since the application of adequate heat is time consuming and tricky,
pre-heated gel applicators or controlled heating googles can be used but must still
be repeated every day. Even then, manual expression of the multitude of meibomian
glands can be painful or ineffective. A new automated device that allows the computer
controlled application of heat and pressure under the supervision of the ophthalmologist
in his practice presently occurs as the most advance and effective therapy option that
can lead to longterm restoration of meibomian gland function over several months.
Azithromycin, a new topical drug has, besides a long-term tissue uptake, not only an
antibiotic but also an anti-inflammatory and a newly observed promotive effect on
gland function and is widely used for MGD.

® 2673
Automatic application of warmth and expression — a
breakthrough in physical therapy of dry eye

GREINER]
Schepens Eye Research Institute, Massachusetts Eye and Ear Infirmary, 20 Staniford
Street, Boston, MA, Boston

The most common form of dry eye disease is evaporative dry eye resulting from
meibomian gland dysfunction (MGD) based on obstructed MG.A prospective,
randomized, crossover, multicenter clinical study employed a single treatment with
the automated computer controlled LipiFlow thermal pulsation system (LTPS).
Improvement in signs & symptoms and its duration in patients with evaporative dry
eye secondary to MGD was investigated over several time points. Initial results verified
significant improvement of MG secretion at 2 & 4 weeks compared to conventional
warm compress method. This was based on evaluation of tear film break up time (TF-
BUT), ocular surface staining, patient symptoms (OSDI & SPEED test). The secretion
score improved significantly from baseline (4.4 + 4.0) to 1-month post-treatment (11.3 +
6.2; p < 0.0001) and this improvement was maintained with no significant regression
at 9 months (11.7 + 5.9) and even at 3-years (18.4+6.2) after therapy.Treatment with the
Lipiflow device is a technological advance that exceeds any known form of dry eye
therapy in duration and efficacy, since it is efficacious even for extended durations (9-
mos, 1-, 2- and 3-years) following a single 12-minute treatment.

® 2672
Individual physical therapy of MGD in private setting by a moist
heat device

PURSLOW C
Monmouth

There is a frequent observation from patients that dry eye symptoms improve after time
spent ina steam room or sauna. This presentation will outline the challenges in delivering
heat to the meibomian glands and why moist heat is the gold standard in heat therapy
in meibomian gland dysfunction (MGD). This understanding led to the invention of a
medical device by a British ophthalmologist that was commercially developed to deliver
a controlled amount of latent, moist heat (Blephasteam, Laboratoires Thea, France).
Its use in patients will be presented: patient satisfaction and compliance are increased
compared to conventional methods, whilst clinical signs are also improved.

® 2674

Restoration of meibomian gland function in severe dry eye
disease due to obstructive MGD with an automated physical
therapy device

FINIS D, HAYAJNEH J, KONIG C, BORRELLI M, SCHRADER S, GEERLING G
Dusseldorf

We compared the effectiveness of a single Lipiflow” treatment with combined lid
warming and massage in patients with Meibomian gland dysfunction (MGD) in a
prospective, randomized, crossover, observer-masked trial. Subjects were randomized
to receive either a single 12-min Lipiflow” treatment or to perform combined twice-daily
lid warming and massage for 3 months. All subjects received an examination pattern of
subjective symptoms, lipid layer thickness, Meibomian gland assessment, tear break-up
time, tear osmolarity, corneal and conjunctival staining, Schirmer test values, and tear
meniscus height before, and 1 and 3 months after initiation of treatments.A total of 31
subjects completed the 3-month follow up. At 1 and 3 months, patients in the Lipiflow”
treatment group had a significant reduction in subjective symptomes compared with
those in the lid-margin hygiene group. With regard to objective parameters, both
treatments produced a significant improvement in expressible Meibomian glands; no
other significant differences were noted between the two groups. Results of our study
show that both a single Lipiflow" treatment and a 3-month, twice-daily lid margin
hygiene regimen are effective therapies for MGD.
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SIS: When the oil runs dry - Innovative treatment options for MGD

® 2675
Azithromycin and MGD: Is it possible to turn an off-label
treatment into an on-label therapy?

SULLIVAN DA, KAM WR, DING J, LILI'Y
Schepens Eye Research Institute and Harvard Medical School, Boston

Meibomian gland dysfunction (MGD) is the primary cause of dry eye disease (DED),
which afflicts hundreds of millions of people, predominantly women, and is a leading
cause of patient visits to eye care practitioners. The impact of moderate to severe
DED is comparable to conditions such as dialysis and severe angina, and is associated
with significant pain, role limitations, low vitality and poor general health. There is no
cure for MGD. The most frequent pharmaceutical treatment in the United States for
the management of MGD is the off-label use of topical azithromycin. This antibiotic
is presumed to be effective because of its anti-inflammatory and anti-bacterial actions,
which may suppress the MGD-associated posterior blepharitis and growth of lid
bacteria. We hypothesize that azithromycin can act directly on human meibomian
gland epithelial cells to stimulate their differentiation, enhance the quality and quantity
of their lipid production, promote their holocrine secretion and ameliorate MGD
pathophysiology. Our results support our hypotheses and may help lead to the approval
of topical azithromycin as a safe and effective therapy for human MGD and thereby
improve the quality of life of countless people throughout the world.

Commercial interest

® 2676
Clinical experiences with short-term delivery of azithromycin in
conjunctival inflammation and MGD

DOAN S
Hopital Bichat and Fondation A de Rothschild, Paris

Azithromycin is an azalide antibiotic, derived from the macrolides family. This is a
good candidate for treating meibomian gland dysfunction and MGD-related ocular
surface inflammation for several reasons : (1) its bacterial spectrum is mainly oriented
against gram positive cocci ;(2)it has a long tissular and lachrymal half life, because it
accumulates in the intracellular compartment ; (3) it has anti-inflammatory, anti-MMP
and lipase inhibiting properties.We tested azithromycin 1.5% eyedrops in blepharitis
patients in two clinical studies.- The first study was a multicenter randomized placebo
controlled study, involving chronic moderate-to-severe blepharitis patients. -The
second study was a single center non controlled prospective study in children suffering
from ocular rosacea with chronic phlyctenular keratoconjunctivitis. In both studies,
topical azithromycin was effective in reducing signs and symptoms. We will discuss the
results of these studies in detail, and provide practical clinical schemes for the use of this
innovative treatment.

Commercial interest
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SIS: Myopia and pathological myopia - etiology and therapeutic approaches

* 2711
Biological mechanism of myopia development

SCHAEFFEL F

Tiibingen

Purpose. Describing biological mechanisms of visual control of eye growth, based on
experiments in animal models.

Methods. To induce refractive errors, emmetropic eyes are treated with positive lenses
(causing development of hyperopia), negative lenses or diffusers (causing myopia).
Ocular biometry by ultrasonography or low coherence interferometry, refractions
measured by infrared photoretinoscopy, transcription of candidate genes in fundus by
realtime PCR, dopamine and metabolites by HPLC, proteins by immunohistochemistry.
Receptor agonists or antagonists are intravitreally injected.

Results. Eye growth is locally controlled by the retina which detects the sign of
defocus to accelerate or reduce axial eye growth but underlying image processing is not
understood. Major retinal signals are dopamine, glucagon (in chick), acetylcholine, NO
and retinoic acid. Signals can be divided in image blur, light and diurnally controlled
(dopamine) or sign of defocus controlled (glucagon, ZENK/Egr1, retinoic acid).

Conclusions. The amount of knowledge accumulated on visual control of eye growth
over the past 25 years is abundant but cannot yet prevent myopia that is induced by
changes in visual experience in our industrialized world.

® 2713
Interventions to slow the progression of myopia

OHLENDORF A
ZEISS Vision Science Lab, Tuebingen

Purpose The purpose of the talk is to assess the effectiveness of different strategies,
including optical refractive corrections with either spectacles or contact lenses as well
as pharmaceutical approaches, to control the progression of myopia.

Methods Interventions that have been explored to slow the progression of myopia
include monofocal, bifocal and multifocal spectacles, cycloplegic drops, drugs to lower
the intraocular pressure, muscarinic receptor antagonists and contact lenses. The
scientific background for the different interventions will be presented and results of
clinical trials will be reviewed.

Results Clinical trials have shown negligible positive effects of progressive additional
and bifocal lenses on myopia progression compared to single vision lenses. Observed
beneficial effects of rigid gas permeable contact lenses could be related to the ethnicity
of participants. The largest positive effects for slowing myopia progression were
exhibited with anti-muscarinic medications.

Conclusion Further investigations of myopia control must be conducted in order to
find treatments which are clinically meaningful and beneficial. The leading potential
candidates at this time are anti-muscarinic topical medications.

Commercial interest

® 2712
Myopia and high myopia - genetics and environmental factors

MORGAN (1, 2)
(1) Research School of Biology, Australian National University, Canberra
(2) Division of Preventive Ophthalmology, Sun Yat-sen University, Guangzhou

Prevention of myopia is now urgent, since there is an epidemic of high myopia, as well
as ordinary myopia, in East Asia. The prevalence of high myopia is now around 20%,
compared to about 1% in older generations. This new, acquired, high myopia has an
unusual developmental pattern, sitting at around 1% up to the age of 11-13, and then
increasing over the next 10 years, presumably as a result of early onset environmental
myopia progressing to high myopia. A critical unanswered question is whether this
acquired high myopia carries the same pathological burden as the older genetic form.
This question is generally important, because the prevalence of myopia appears to be
rising in Europe and North America, and the prevalence of high myopia is probably
increasing as well. Fortunately, it is now generally accepted that environmental change
in educational pressures and the time that children spend outdoors must be responsible
for the 3-4-fold increase in the prevalence of myopia in East Asia. In contrast, identified
SNPs currently account for less than 5% of phenotypic variation. Recent trials based
on increasing the amount of time that children spend outdoors suggest that incident
myopia, and hence high myopia, can be prevented.

* 2714
Progressive myopia and their associated pathologies (definitions
and therapies)

MAIER M
Munich

Pathological myopia (PM) is a usually progressive eye disease causing significant
visual loss. PM predominantly affects younger active employed patients therefore its
complications have major individual and sozioeconomic consequences.Common and
special myopia associated pathologies will be reviewed and their treatments will be
discussed Progressive chorioretinal distension results in pathognonomic changes at
the fundus called “myopic retinopathy” Myopic conus, posterior staphyloma, rupture
of Bruch's membrane (lacquer cracks), myopic choroidal neovascularization (mCNV),
chorioret-inal atrophy, myopic vitreopathy, myopic traction maculopathy and Fuchs
spot repre-senting the scar stage of myopic CNV can be found. Myopic choroidal
neovasculari-zation (mCNV) is the major cause of visual impairment in myopic
patients. In the past, photodynamic therapy (PDT) as treatment of mCNV was only
able to stabilize visual acuity. A randomiced, multicenter prospective Phase 3 study
(RADIANCE) compared photodynamic therapy (PDT) and ranibizumab treatment
and showed that immediate treatment of mMCNV with a VEGF-inhibitor (ranibizumab)
significantly im-prove visual acuityThere are suitable treatments of myopia associated
pathologies and further studies using other VEGF-inhibitor agents (Bevacizumab,
Aflibercept) are underway.
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® 2715
Scleral crosslinking as a therapeutic approach to treat
progressive myopia

ISELI HP
Ophathalmology, Zurich

IntroductionElongation of the bulbus is the main cause of high myopia. Light induced
scleral crosslinking is suggested as a therapeutic approach to prevent extensive eye
elongation . Data about efficient light intensities and light-induced damage threshold
of retinal tissue are not conclusive. There are no data available about the effect on
eye growth of light induced crosslinking in an animal model.Material an methodsIn
vitro and in vivo experiments in rabbits were performed with riboflavin/blue light
application for scleral crosslinking. Mechanical stiffening effects were studied by
means of rheology and tissue damage threshold were characterized by histology and
electron microscopy.ResultsCollagen Crosslinking by riboflavin/blue light stiffens the
scleral tissue and induced a significant reduction of eye growth in young rabbits without
damaging effects on retinal tissue. ConclusionRiboflavin/Blue light treatment might be
a promissing treatment to control eye growth and therefore, to prevent high myopia.
More investigations are needed to establish optimal treatment parameters.
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SIS: Alternatives to the face-to-face glaucoma specialist consultation

® 2721
Experiences with developing virtual clinics in a specialist centre

KOTECHA A
Moorfields Eye Hospital and UCL Institute of Opthalmology, London

A challenge facing many ophthalmology departments is how to manage the increasing
numbers of glaucoma patients efficiently without compromising patient care. There
are a number of approaches to meeting the increasing demand for services. One
is to increase clinic capacity, which is not a viable long term solution. Another is to
implement community eye care schemes, whereby ‘stable’ patients may be discharged
from secondary care to be followed up within the community. However, there will
always be a number of patients who are not suitable for, or who do not want, community
monitoring. These patients need to be managed efficiently within the secondary-care
hospital setting. The ‘virtual clinic consultation” has traditionally thought of as a model
to manage patients in remote areas, who have limited access to specialist care. However,
as information technologies improve, there is scope for this style of ‘consultation’ to be
used within the hospital setting. This talk will discuss the practical aspects of developing
a 'virtual’ service within a UK National Health Service hospital, the challenges faced,
and overcome, when developing the service, and the overall impact the service has had
within the Glaucoma Service itself.

® 2723
Virtual glaucoma services in Finland

TUULONEN A

Tampere

The number of patients using reimbursed glaucoma medications in Finland has
increased 2.4-fold since 1986 and increases by 2.5 % every year. In 2020, 100 000 patients
are expected to be using glaucoma drops in a population of 5.4 million. Simultaneously
the gap between diagnostic and therapeutic possibilities and available resources is
broadening more rapidly. It is obvious that radical changes and new insights in attitudes
and policies are mandatory to make the glaucoma processes more cost-effective and
to be able to guarantee access to high quality, high volume and low cost care. There
is a continuous trade-off right’ level or services. Paradoxically, just adding more care
may not always be better. What is too early vs. too late diagnosis? What represents
under- vs. over treatment in glaucoma care? Is ‘good enough’ enough?With limited
resources more resources are allocated for patients with greatest risk of visual disability.
Physicians’ time is spent in developing the health care system to find and segment the
aggressive and rapidly progressive glaucoma patients from ‘usual stable patients - as
well as organizing and supervising the work of other professionals and care processes.
As it is very expensive — time and money wise — to receive simple care from highly
trained professionals (e.g. tonometry-based follow-up of glaucoma), shared care is of
utmost importance. Whatever we do, we start by asking whether the intervention (test,
treatment, care protocol etc) is necessary, i.e. beneficial to the patient’s well being. If
the answer is ‘yes' — and the society affords the intervention - the next question asks
who should do it and could technology substitute professionals (e.g. imaging, home-
tonometer etc). As it is especially the cumulative effect of small changes in clinical
practices (e.g. adding new diagnostic tests or therapy) that has a massive impact on the
healthcare budgets, clinician weighs not only their benefits and risks but should also
consider the costs. Whenever we wish to add more care, we simultaneously consider
removing unnecessary old interventions and preventing the adoption of useless new
interventions. The principles of virtual glaucoma virtual glaucoma services
in Finland can be summarized as the priorization and segmentation (most resources
allocated to prevent permanent visual disability), standardization and efficient ways to
produce services as well as shared care among different professionals and patients.

® 2722
Virtual glaucoma clinic in Wales

MORGANJE
Ophthalmology, Cardiff

The effective clinical review of increasing numbers of glaucoma patients remains a
major challenge. To meet this, we have developed a virtual clinic review module using
the OpenEyes electronic medical record for Ophthalmology. OpenEyes is Open Source
and browser-based, allowing considerable flexibility in where patients are seen. The
virtual clinic module allows the review of condensed data for any given patient and acts
as a link to a summary containing patient visual fields, clinical diagnosis and IOP data.
Data are collected by technicians appointed at a level appropriate to the task. Patient
data are then reviewed by the supervising clinician. To date the system has been used
to managed over 100,000 visual field examinations and 11,000 patient events on over
3,500 patients. The data handling requirements for modern browser based applications
(LINUX, Apache, MySQL, PHP) are low, ensuring a rapid data refresh and robust data
curation.OpenEyes is highly scaleable and can be run over fixed or wireless networks
to provide clinical data provision at the point of care regardless of geographic location.
It is available royalty free and provides a firm foundation for collaborative software
development.

® 2724

Enhanced access to glaucoma diagnosis and management via
patient centered collaborative teleglaucoma (TG) approaches in
Northern Alberta and in Ethiopia

DAMJIKF
Department of Ophthalmology and Visual Sciences, Alberta

We describe patient centered collaborative TG care models in Northern Alberta &
Ethiopia (1-3). Optometrists or technicians select high risk patients & those with possible
carly glaucoma, & upload structured history, exam, & diagnostic tests. Data is stored on
a secure web platform (teleophthalmology.com) & graded by glaucoma specialists with
recommendations for care. Validation included comparison of optic nerve features
with digital 3D & 2D vs 3D slide film, and in person vs virtual exam. Stakeholder
feedback improved front line & grading protocols. Some TG consults are ineffective
due to patient cooperation, media opacities, & technology challenges (4). Opportunities
exist for mobile phone photography of the anterior & posterior segment & leveraging
‘m health’ for e-learning, research & patient education. Future research could focus on
validation of TG models & optimal use of finite resources, including cost & comparative
effectiveness. 1. | Telemed Telecare 2012;18(7):367-732. MEAJO;2013:20(2):142-9 3.
Clin Exp Optom. 2013 Jun 134. MEAJO 2013;20(2):150-7Acknowledgements: Drs
A Giorgis, A Mulugeta, F Kassam, S Arora, A Kurji, M Edwards, A Moalin & Secure
Diagnostic Imaging



SIS: New advances in amniotic membrane transplantation

® 2731
An update on ocular surface reconctruction with the amniotic
membrane

GICQUEL]

DPoitiers

Cryopreserved and Dried amniotic membrane (AM) can be a useful therapeutic adjunct
in ophthalmic surgery. Differences in preservation techniques can significantly improve
biochemical composition and physical properties of AM, potentially affecting clinical
efficacy. There is a considerable variation in growth factors content of the Amniotic
Membrane, between and within donors. This is further affected by handling of the AM.
Such variations could affect the clinical efficacy of tissue constructs. Current use of AM
for ex vivo expansion or surgery is not standardized and remains an area of concern.
In this session, through practical clinical cases, we will apprehend the various modern
surgical techniques, involving the use of amniotic membrane in ophthalmology.

® 2733
Customised amniotic membrane: a surgeon’s dream come true

HOPKINSON A
Nottingham

Amniotic membrane (AM) is a proven ophthalmic clinical adjunct, but crude
manufacturing and cold chain storage, damage its functional properties and greatly
restricts clinical access. Overcoming these problems, Nottingham have developed an
innovative, effective and accessible ophthalmic bandage with enhanced wound healing
properties. Their AM is produced in a dry, stable and sterilised format, which allows
long-term room temperature storage and distribution, creating an ‘off the shelf” product.
Their AM has improved function over conventional frozen AM, and has the potential
to become the first effective, scientifically and clinically validated, low cost treatment for
ocular injury. As well as a conventional surgical adjunct for chronic indications, their
pre-clinical data suggests a ‘first of its kind" acute and emergency application to treat
superficial ocular surface injuries. It can potentially be opened and applied directly to
the surface of the injury without the need for expensive surgery. As well as pain relief
and protecting the wound from infection, the greatly improved profile of trophic factors
of their AM facilitates wound healing to limit visual loss and reduce the burden of long-
term clinical treatment.

® 2732
Variation and limitations of the amniotic membrane

DUAH
Nottingham

ABSTRACT NOT PROVIDED

® 2734

Amniotic membrane applications in children

BREMOND-GIGNAC D (1, 2)
(1) Ophthalmology, University Hospital, Amiens
(2) CNRS, FR3636, Paris V

Amniotic membrane is the innermost, multilayered part of the placenta. Its properties,
stemming from its biological composition, make it a useful tissue for ophthalmic
surgery. It promotes epithelization, has antimicrobial effects, decreases inflammation,
fibrosis and neovascularization. Reconstruction of conjunctival and corneal defects,
treatment of corneal ulcers demonstrated the beneficial effect of amniotic membrane
for different ophthalmological indications. The various properties and its current
clinical use in ophthalmology are studied in children. Stem cell characteristics have a
potential contribution to cell-based treatment of ocular surface disease such as ocular
burns and limbal deficiency. Some specific clinical cases are exposed and show the
interest of the application of amniotic membranes in children.
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Course 9: Radiotherapy in ophthalmology

® 2741
Introduction — Descriptions of the techniques

ZOGRAFOS L
Lausanne

ABSTRACT NOT PROVIDED

® 2743
Proton beam radiotherapy of uveal melanomas

DESJARDINS L

Paris

Abstract: Proton beam therapy is a conservative treatment of choroidal melanoma.
This study reports our results in terms of overall survival, metastasis-free survival and
secondary enucleation in 3404 patientsWe present a retrospective, single-center study
of patients treated for choroidal melanoma with proton beam therapy between January
1992 and December 2010 (total dose of 60 cobalt Grays equivalent delivered in 4
fractions over 4 days). The initial clinical tumor characteristics, treatment and follow-up
were recorded prospectively. Overall survival, metastasis-free survival and enucleation
free survival and their prognostic factors were statistically analyzed.3404 patients were
included during this period. The median follow-up was 98 months. The overall survival
rate, metastasis-free survival rate, local recurrence and secondary enucleation at 5 years
were respectively 64%, 74%, 3.82%, 6.79%. The prognostic factors for metastasis-free
survival: the location, the diameter and tumor thickness, and cytogenetic factors body.
Risk factors of secondary enucleation are essentially tumor size (diameter, thickness
and TNM) Treatment with proton therapy provides excellent local control of choroidal
melanoma.

® 2742
Brachytherapy of uveal melanomas

KIVELAT
Department of Ophthalmology, Helsinki Iniversity Central Hospital, Helsinki

Radioactive plaque brachytherapy is currently the most common treatment modality for
primary uveal melanoma. The American Brachytherapy Society consensus guidelines
for brachytherapy of uveal melanoma, revised in 2014, are summarised. Several isotopes
are used for brachytherapy of the eye, such as strontium-90 and ruthenium-106 (beta
rays, embedded within the plaque) and palladium-103 and iodine-125 (gamma rays,
seeds attached to the plaque). The isotope determines how thick tumours can be
irradiated (strontium up to 3 mm, ruthenium up to 6 mm, iodine and palladium over
6 mm) and to which extent scatter radiation will affect neighbouring tissues. The
plaque is implanted under local or general anaesthesia, localising the tumor by indirect
ophthalmoscopy and scleral depression or transillumination. The size and shape of the
plaque are chosen according to the size and shape of the melanoma. Most common
complications are radiation cataract, retinopathy and optic neuropathy, depending on
the location of the tumour, and iris rubeosis and neovascular glaucoma when managing
larger tumours. Brachytherapy results for small melanomas irradiated with ruthenium
and large melanomas irradiated with iodine are presented as examples.

® 2744
Irradiation treatment of choroidal hemangiomas

ZOGRAFOS L
Lausanne

The advanced course of radiotherapy in ophtalmology covers all the technical and
medical details of irradiation treatment in occular oncology. Following an historical
overview of the evolution of occular radiotherapy all the modern technics of occular
radiotherapy are described The Brachytherapy and Teletherapy with Proton beam of
uvual melanomas the irradiation treatment of choroidal hemangiomas, the irradiation
treatment of metastatic tumors and lymphomas as well as radiotherapy of pediatric
tumors are clearly illustrated.
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® 2745 ® 2746

Irradiation treatment of metastatic tumors and lymphomas Radiotherapy in pediatric oncology
SCHALENBOURG A MUNIERF

Lausanne Lausanne

Intraocular metastases are usually uveal, secondary to breast or lung carcinoma. ABSTRACT NOT PROVIDED

Lymphoma is most frequently vitreoretinal, in a context of primary central nervous
system lymphoma, while a uveal location points towards systemic lymphoma.
Management is influenced by a palliative context and bilateral ocular involvement.Close
collaboration with the oncologist is required as to the histopathology of the primary
tumor, its global extent, oncologic treatment strategy and life expectancy. Stereotactic
irradiation is often the principal ocular treatment. A circumscribed treatment of
individual lesions carries the risk of local recurrences. The hemato-ocular barrier often
prevents chemotherapy from being effective within the uvea. Radiotherapy usually
allows a quick reattachment of the retina and preservation of vision. Evolution towards
a painful globe and enucleation should be avoided. With the increasing life expectancy
of oncologic patients, treatment of ischemic retina with anti-VEGFs and PRP becomes
more indicated. Conclusion: Irradiation of intraocular metastases and lymphomas is the
most important tool in preserving vision and the eye(s). Its indication should be made
within a global oncologic treatment strategy.
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SIS: Inflammation and retinal angiogenesis

® 2751
Innate immunity and retinal angiogenesis

XUH
Centre for Experimental Medicine, Belfast

The innate immune system plays an important role in tissue homeostasis under
chronic insult conditions such as ageing and diabetes. Uncontrolled or dysregulated
innate immune response to retinal insults in the elderly or diabetes may result in retinal
pathologies such as age-related macular degeneration (AMD) or diabetic retinopathy
(DR). Patients suffering from AMD or DR may lose visual function due to the abnormal
growth of new blood vessels. Growing evidence suggests that innate immune cells are
critically involved in retinal angiogenesis. The role of monocytes/macrophages and
neutrophils in retinal angiogenesis will be discussed.

® 2753
Inflammation and angiogenesis in age-related macular
degeneration

SENNLAUB F

Paris

It is becoming increasingly clear that an altered immune response, which leads to low-
grade persistent inflammation, plays an important role in AMD pathogenesis in general
and in choroidal neovascularization (CNV) in particular. Markers of inflammation, such
as plasma levels of complement components and activation-fragments, inflammatory
cytokines and inflammatory monocytes are increased in AMD patients. Locally,
mononuclear phagocytes (MPs, a family of cells that include microglial cells, monocytes,
and macrophages) accumulate subretinally and possibly promote CNV. Data from
different laboratories including our own indicate that the recruitment of inflammatory
MPs, factors that promote their subretinal survival and the lack of tonic inhibitory
signalling on MPs promotes CNV development. We will here present a summary of
the current state of knowledge and its impact on the development of future therapies.

® 2752
Oxidative stress and retinal vascular damage in diabetic
retinopathy

LYONST
Queen’s University, Belfast

ABSTRACT NOT PROVIDED

® 2754
Regenerating the retinal vasculature using endothelial
progenitor cells

STITTA(1,2)
(1) Centre for Experimental Medicine, Belfast
(2) Queen’s University Belfast

Hypoxia-related stimuli from oxygen-deprived retinal neurons and glia networks
can drive expression of growth factors and cytokines which induce leakage from the
surviving vasculature and/or pre-retinal and papillary neovascularisation. Current
therapies for ischemic retinopathies include laser photocoagulation, injection of
corticosteroids or VEGF-antibodies and vitreoretinal surgery. Unfortunately these
treatments fail to address the underlying retinal vasodegeneration and they also involve
significant side effects. An alternative approach is to regenerate the retinal vasculature
using endothelial progenitor cells (EPCs) to promote vascular repair and reversal
of ischemia. This presentation emphasises the molecular and phenotypic nature of
EPCs and how they become altered in disease. There will also be discussion about the
potential for some EPC sub-types to be harnessed for cell therapy and the building
evidence for how these cells could eventually lead to exciting new therapeutic options
for retinal ischemia
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® 2755
‘What do retinal telangiectasia tell us about the control of
vasculature in the retina?

FRUTTIGER M
UCL Institute of Ophthalmology, London

Neurodegenerative changes in the retina and retinal vasculature abnormalities are
two closely linked processes. In addition, both of these processes have been linked
to inflammation numerous times in humans and in model systems. We have studied
Macular Telangiectasia type 2 (MacTel), which is an uncommon eye disease that is
characterised by both neurodegenerative and vascular changes. However, histological
analysis on post-mortem tissue provided no evidence for inflammation in the retina
of MacTel patients. This demonstrates that inflammation is not necessarily linked to
neurodegeneration and vascular changes.

Commercial interest
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SIS: Grand rounds in ophthalmic genetics

* 2761 ® 2762

Cases Cases

HAMEL C LEROY BP

Montpellier Ghent

There will be presentation of clinical cases in the field of retinal genetics Clinical cases will be shown. Everyone is encouraged to present unknown of interesting

diagnostic cases in inherited eye disease. Submission of cases can be done in the room
where the Grand Rounds in Ophthalmic Genetics are being held.

® 2763 ® 2764

Cases Cases

LISKOVA P AUDOT

Prague Paris

Interesting Czech cases with monogenic ocular disorders will be presented. Presentation of case report

EVER 2014 Abstract book



SIS: Wound healing in health and disease

® 2771
The corneal epithelial basement membrane: Master regulator of
the stromal myofibroblast response to injury

WILSON S, TORRICELLI A
Cole Eye Institute, Cleveland

The corneal epithelial basement membrane (EBM) is positioned between basal
epithelial cellsand the stroma. This highly specialized extracellular matrix functions not
only to anchorepithelial cells to the stroma but also during migration, differentiation,
and maintenance of the differentiated epithelial phenotype. Basement membranes are
composed of a diverse assemblage of extracellular molecules, some of which are likely
specific to the cornea. In general, they are composed of four primary components—
collagens (types IV and VII), laminins, heparan sulfate proteoglycans, and nidogens.
Our recent studies have demonstrated defective regeneration of the EBM in corneas
that develop haze after high correction photorefractive keratectomy (PRK) in rabbits
or irregular PTK in mice. Likely this is attributable to myofibroblast generation from
bone marrow-derived and keratocyte-derived precursor cells that persist in the
subepithelial stroma and block keratocyte/corneal fibroblast contribution of EBM
components. In turn, persistent EBM defects facilitate the development and persistence
of myofibroblasts via augmented TGF beta and PDGF penetration into the anterior
stroma. Similar mechanisms underlie corneal scaring after most injuries.

® 2773
The role of inflammation and extracellular matrix in the wound
healing after glaucoma surgery

UUSITALOH (1,2)
(1) SILK, Department of Ophthalmology, University of Tampere, Tampere
(2) Taub Eye Center, Tampere

Wound healing is a complex process involved in ocular surgery, trauma and
pathogenesis of several eye diseases. Due to the delicate and sensitive structures of the
eye wound healing is playing a essential role in ophthalmology. In glaucoma surgery
well controlled wound healing process is as important for the creation of a functioning
passage to aqueous humor out of the eye. There are growing body of evidence that the
preoperative state of the conjunctiva is of great importance for the success of glaucoma
surgery. This has been demonstrated in trabeculectomy and in non-penetrating
glaucoma surgery like deep sclerectomy. The presence of inflammatory cells in the
conjunctival specimens taken during the surgery and the success of the operation
points out the role of inflammation in wound healing processes. The data obtained from
the specimens taken from the eyes with good and poor ontrol of IOP after glaucoma
implants demonstrating the accumulation of extracellular components and activated
myofibroblasts further indicates the activation of the whole wound healing cascade. The
role of matrix metalloproteinases and their endogenous inhibotors (TIMP) is evident
but seem to be rather specifically involving certain MMP’s.

Commercial interest

® 2772
Cytoskeletal regulators are implicated in fibrosis in mechanical
injury and infection in the mouse cornea

BEUERMAN R
Singapore

Purpose: Mechanical injury as well as infection can result in corneal fibrosis and loss
of transparency. We have used a mouse model of cornea insult using sterile mechanical
injury and infection.

Methods: Corneas of 8 week old C57BL6 mice underwent either an anterior
keratectomy (AK) wound or infection with Pseudomonas aeruginosa (PA), and animals
were sacrificed at 2 and 7 days, as well as 2 and 4 weeks after the procedures. The isolated
stroma was used to monitor the expression and location of moesin, phospho-moesin,
TGF-B1 and a-SMA.

Results: TGF-B1 and phospho-moesin were not detected in normal corneal stromas.
However, after either treatment, TGF-B1 expression increased, along with phospho-
moesin and moesin in the wounded corneal stroma from day 2 to 7, and decreased
after 2 weeks. No expression of TGF-B1 and phospho-moesin was found at PO week 4.
Myofibroblasts positive for a-SMA associated with either treatment were detected from
day 2 to week 4 and peaked at week 2.

Conclusion: The results suggest a role for moesin signaling in corneal fibrosis.
Interfering with the action of moesin is a potential target for interventive strategies to
avert corneal fibrosis.

° 2774
Matrix wound healing in the optic nerve

OBRIEN C
Dublin

The risk factors associated with optic disc cupping in glaucoma include intraocular
pressure and ocular perfusion pressure. The mechanisms of optic disc cupping result
in significant extra-cellular matrix alterations for the lamina cribrosa. A number
of cell types play a key role in this ECM re-modelling including lamina cribrosa cells
and astrocytes. A dysfunction in these cell types include high intra-cellular calcium,
mitochondrial dysfunction, and oxidative stress. A greater understanding of the
mechanisms involved lead to new therapeutic approaches.
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Industry-sponsored symposium 3: What's new in ocular surface disorders ?

® 2831 ® 2832
The burden of dry eye Trehalose and hyaluronic acid association; added benefits
PURSLOW C PINTO-BONILLA 1
Monmouth Castellon
ABSTRACT NOT PROVIDED ABSTRACT NOT PROVIDED
® 2833
Visualization of tear film thickness after eyedrop instillation
SCHMETTERER L
Vienna

ABSTRACT NOT PROVIDED
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SIS: VEGF, VEGF antagonists and opponents in the retina

* 3211
VEGF family members (alternatively, molecular identities of anti-
VEGF agents)

SENNLAUBF
Paris

The vascular endothelial growth factors (VEGFs), comprise a family of growth factors
that include VEGF-A, VEGF-B and Placental growth factor (PIGF) and promote
angiogenesis and neovascularization. The important role of VEGF-A in the development
of choroidal neovascularization (CNV) and retinal edema has been demonstrated by
the clinical success of VEGF-inhibiting agents in wet AMD. An aptamer, an antibody,
an antibody-fragment and a soluble receptor have been developed for ophthalmological
use to inhibit CNV in AMD. These therapeutic molecules differ in their spectrum of
VEGF family members they inhibit, and in the structure of the molecules. We will here
provide an overview of VEGF family members and their involvement in CNV and
discuss the differences in the therapeutic molecules to bind VEGFs, inhibit CNV and
to produce off target effects.

® 3213
Systemic safety of VEGF antagonists and their influence on
vascular homeostasis

MACHALINSKA A
Pomeranian Medical University, Szczecin

Intravitreal vascular endothelial growth factor (VEGF) inhibitors constitutes currently
the first-line treatment in neovascular age-related macular degeneration (AMD) and
diabetic oedema. By intravitreal application of the drug, the dosage can be kept low
while maximizing its effect on retina and minimizing potential adverse systemic effects.
However, the eye-blood barrier is often disrupted in ophthalmic neovascular disorders
and the drugs can be detected in circulating blood despite being administered as an
intraocular injection. As patients with AMD or diabetes mellitus constitute a high-
risk population for cardiovascular events, the safety of anti-VEGF therapies must be
precisely and thoroughly assessed. Here, the recent reports documenting systemic
safety of intravitreal VEGF inhibitors will be reviewed. Moreover, the novel methods to
assess the potential systemic effect on vascular homeostasis as the consequence of such
therapy will be also discussed.

® 3212
The role of ER stress in regulation of retinal angiogenesis and
VEGF signaling

ZHANG S
Buffalo

The endoplasmic reticulum (ER) is the central hub for lipid and protein biosynthesis,
protein folding and intracellular calcium storage in eukaryotic cells. Apart from these
important and traditional roles, emerging evidence suggests that the ER functions as
a principal stress sensor and signal transducer in the cell and this novel function is
fulfilled primarily by the unfolded protein response (UPR). The UPR is an intricate set
of adaptive signaling pathways activated upon aberrant accumulation of unfolded and/
or misfolded proteins in the ER, or ER stress. Increased ER stress has been implicated
in the pathogenesis of many human diseases such as neurodegenerative diseases,
cancer and diabetes. The dynamic activation and differential regulation of the UPR
signaling pathways plays a central role in coordinating the cellular responses to various
metabolic changes and regulates a broad range of physiological and pathophysiological
processes such as cell differentiation, proliferation, migration, apoptosis, inflammation,
and angiogenesis. This presentation will summarize the role of ER stress in retinal
angiogenesis and discuss the novel mechanisms of regulation of VEGF signaling by UPR
pathways in relation to diabetic retinopathy.

® 3214
TGEF-beta in ocular angiogenesis

WANG X (1, 2), ABRAHAM S (3), JEFFS N (3), SWIRE M (3), LUHMANN U (4),

LANGE C (4,5, 6), BAINBRIDGE ] (4, 5) MOSS S (3) GREENWOOD ] (3)

(1) Metabolic Medicine, Lee Kong Chian School of Medicine, Nanyang Technological
University, Singapore

(2) Institute of Molecular and Cell Biology, Agency for Science, Technology and Research
(A*STAR), Singapore

(3) Cell Biology, UCL Institute of Ophthalmology, London

(4) Department of Genetics, UCL Institute of Ophthalmology, London

(5) NIHR Biomedical Research Centre for Ophthalmology, Moorfields Eye Hospital,
London

(6) University Eye Hospital Freiburg, Freiburg

Abnormal angiogenesis is associated with many blinding eye diseases. Targeting VEGF,
a master regulator of blood vessel formation, has shown improved outcomes in ocular
vascular disorders. However, many patients do not respond or respond poorly to
anti-VEGF therapy, which is not surprising as angiogenesis is regulated by a delicate
balance of diverse molecular signals. Combination therapeutics targeting alternative or
complementary pathways may circumvent resistance and enhance efficacy of anti-VEGF
treatment. TGFP1, a multifunctional cytokine, plays an important but contradictory
role during angiogenesis. We recently identified a novel regulator of TGFp signaling
pathway, namely leucine rich a-2-glycoprotein-1 (LRG1). LRG1 defines the context-
dependent effect of TGFB1 and promotes blood vessel formation by driving the pro-
angiogenic TGF1/Smad1/5/8 pathway. Unlike VEGE, LRG1 is specifically required for
abnormal blood vessel formation in the eye. LRG1 antibody blockade attenuates the
ocular angiogenesis either on its own or in combination with an anti-VEGF neutralizing
antibody. Together, our study provided compelling evidence that LRG1 is an attractive
target for therapeutic intervention in ocular vascular complications.



SIS: VEGF, VEGF antagonists and opponents in the retina

® 3215
Glial cells as producers of VEGF and opponents in the retina

EICHLER WOLFR
Leipzig

Vascular endothelial growth factor (VEGF) is a key cytokine for the development of
pathologic neovascularization in the retina. While Miiller glial cells upregulate VEGF
in the ischemic retina they constitutively secrete anti-angiogenic factors such as
pigment epithelium-derived factor (PEDF) and transforming growth factor (TGF)-{2,
thereby determining an anti-proliferative milieu for microvascular endothelial cells.
Neutralization of PEDF or TGF-f partially abrogates the angiostatic action of Mller
cells. PEDF and TGF-(2 are able to control retinal endothelial cell proliferation via
suppressing the activity of ERK-1/-2 MAP kinases, even in VEGF-stimulated cells.
TGF-P2 exerts its anti-proliferative effect through increased Smad phosphorylation.
Exposure of retinal endothelial cells to TGF-B2 or Miiller-cell derived secreted factors
causes an increased activation of Smad2/3, which leads to a decreased ERK-1/-2
phosphorylation. Given their impact on endothelial signaling and cell growth, Miller
cells have emerged as an important cellular element for the control of angiogenesis and
retinal neovascularization.

® 3216
Anti-VEGF in the retina

STAHL A
Freiburg

Vascular endothelial growth factor A (VEGF-A) was initially discovered as an
endothelial cell-specific growth factor, and current evidence suggests that it also plays
numerous roles outside the vasculature, perhaps most significantly in the nervous
system.  We previously determined a neuroprotective role for both exogenous and
endogenous VEGF-A in the adult rodent retina during acute ischemia-reperfusion
injury.  Furthermore, we demonstrated that endogenous VEGF-A is critical for
maintaining neuron survival in normal adult retina, that long-term systemic and local
VEGF antagonism resulted in significant loss of retinal ganglion cells. More recently,
a primary retinal ganglion cell culture model was used to investigate the molecular
basis of VEGF-A's neuroprotective function, and the importance of VEGF-A to neuron
survival was evaluated in models of glaucoma. Our findings reinforce the essential role
for VEGF-A in retinal neuron survival and have potential implications for therapeutic
anti-VEGF-A in conditions associated with retinal ganglion cell distress.

-]
85

EVER 2014 Abstract book



86

EVER 2014 Abstract book

SIS: Surgical training in glaucoma, and other sub-specialities: wet-lab, virtual reality, and novel technology

® 3221
‘Wet lab training of trabeculectomy and tube surgery

SHAHP(1,2)

(1) University Hospitals Bir ham NHS Foundation Trust, Birmingh

(2) NIHR Biomedical Research Centre (Moorfields Eye Hospital / UCL Institute of
Ophthalmology), London

This lecture covers Professor Shahs experience of developing a glaucoma surgery wet-
lab training facility in Birmingham, UK. Topics covered include: (a) Facility set-up, (b)
Safety issues, (c) Preparation of surgical material, (d) Instrumentation, (e) Mentor-
mentee ratios, (f) Faculty briefing, (g) Logistical difficulties and (h) Future developments.
Preliminary data on the impact of trabeculectomy wet-lab training will be presented.

® 3223
Simulated ocular surgery: cataract, glaucoma, strabismus and VR
surgery

FERRIS]

Gloucestershire

The emergence of high fidelity virtual reality simulators has helped to raise the profile
of simulation for cataract and vitreoretinal surgery. However, with the advent of the
EYESi there is a misconception that all simulation needs to be high tech and expensive
and is out of the reach of many training units across the globe. We will describe how
innovative model eyes, can be used to teach the same skills and in many instances offer a
more realistic and versatile simulation experience than virtual reality simulators and how
to incorporate this form of simulation into your training programmes.With reference to
cataract surgery we will demonstrate how the building blocks of phacoemulsification,
such as wound construction, continuous curvilinear capsulorhexis, nucleus sculpting
and IOL implantation can be practice on the model eyes. We will also demonstrate how
one can simulate intraoperative complications of cataract surgery, such as posterior
capsule rupture with vitreous loss, zonular dialysis and suprachoroidal haemorrhage.
We will also show how these eyes can be used to simulate rectus muscle and oblique
muscle surgery in a highly life-like fashion.

Commmercial interest

® 3222
Simulated Ocular Surgery (VR)

HAYNES R
Bristol Eye Hospital, Bristol

Simulation of ocular surgery has advanced in recent years with the advent of high
quality virtual reality platforms such as the Eyesi vitreoretinal module, which simulate
the look and feel of ocular tissues & various pathological conditions encountered during
pars plana vitrectomy surgery. However, computer simulation has not yet extended
to the simulation of Cryobuckling surgery that is used to treat retinal detachment &
involves techniques & manoeuvres that are often outside the comfort zone of even quite
senior ophthalmic trainees. This session will demonstrate how model eyes can be used
to train surgeons in all of the steps involved in cryobuckle surgery, including the location
& treatment of retinal breaks with the indirect ophthalmoscope, peritomy incisions,
slinging of rectus muscles, marking the external location of breaks, measuring the break
position & choosing an appropriately sized buckle, placing scleral buckle sutures of the
correct length & depth, & tightening them with the appropriate tension to create an
adequate indent effect. Transcleral drainage of subretinal fluid & injection of intraocular
gas can also be practiced, reducing the stress of performing these crucial steps when
first performed for real.

® 3224
Plastic eye surgery simulator for trabeculectomy

MCNAUGHT A
Gloucestershire Eye Unit, Cheltenham

Glaucoma surgical training is becoming difficult for surgical trainees to access, because
of increasing subspecialisation, reduced practical experience in suturing using 10-
0 nylon, and a proliferation of new glaucoma surgical procedures. Traditional early
practical experience eg surgical wet-labs, using perhaps porcine eyes, are not always
easily accessible. The presentation outlines the continued importance of training
in trabeculectomy surgery, and describes recent innovations in plastic artificial eye
technology. Parallels between actual trabeculectomy surgery in patients, versus modern
plastic eye simulated trabeculectomy surgery are described. The potential value, and
easy availability, of this new simulated eye surgery training is highlighted.
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® 3225
European Board of Ophthalmology new subspecialty diploma;
example: glaucoma surgery

SUNARIC MEGEVAND G (1, 2)
(1) Mémorial A de Rothschild, Geneva
(2) Société Médicale de Beaulien, Geneva

The main goal of the European Board of Ophthalmology is promoting education
in Ophthalmology and harmonizing medical care in the field of Ophthalmology
in European countries. The current EBO diploma ensures a minimum standard of
knowledge in general Ophthalmology and is actually attended by a growing number
of candidates, reaching in 2014 more than 500 from 28 countries. As there is a growing
interest and real need for subspecialty training in different fields, the EBO is currently
creating, with the help of European specialist societies , a sub-specialty exam in order to
award Ophthalmologists who complete sub-specialty training and pass the exam with
a formal recognition of their expertise by a Diploma. The aim is also to protect Sub-
Specialists and for the benefit of our patients in general, by inviting interested colleagues
to obtain a distinction as a proof of excellence. During this course the example of the
EBO-Glaucoma Subspecialty exam with particular emphasis on surgical training, will
be discussed.
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SIS: Ophthalmology in war zones

® 3231
The science from ocular war injuries

SCOTT ROBER
Royal Centre for Defence Medicine, Birmingham

Approximately 10% of war injuries with major trauma have eye injuries. Primary ocular
blast injuries are from the transfer of kinetic energy from the explosive blast wave alone.
Secondary ocular blast injuries are the most common type of blast injury (42%) from the
impact of shrapnel from the explosive device itself or from exogenous debris propelled
by the explosion. Tertiary ocular blast injuries (1%) are caused by indirect damage to the
eye when an individual is thrown by the blast wind. Quaternary blast injures (3%) are
from any other mechanism related to the blast, usually thermal burns. Quinary blast
injuries are a new entity that describes a hyperinflammatory state occurring after an
explosion that is thought to cause retinal vascular occlusion. IOFB injuries are given
prophylactic systemic antibiotics to protect against endophthalmitis, before surgical
removal. Combat eye protection (CEP) significantly reduces secondary and tertiary
blast injuries, but increased the proportion with commotio retinae. We rehabilitate
blind patients with the BrainPort (Wicab, USA) vision device that substitutes the sense
of sight with electrotactile stimulation of the tongue and improves navigation and object
recognition

® 3233
Ophthalmic combat injuries in the German Sector of Northern
Afghanistan 2003 - 2013

GUMBEL H
Ulm

During the last decade the German Armed Forces (Bundeswehr) were needed in
various missions. Especially in Afghanistan the German Army found their greatest
challenge on military medicine. The medical treatment of injured soldiers of all nations,
who were on missions, with the highest possible quality, relies to a great extent on the
unbroken chain at emergency and trauma therapy from the theater of deployment up
to the following medical care and rehabilitation in the homeland.In this talk we will
tell the story how to manage the mass of casualities in ophthalmology or how to deal
with difficult cases we have seen during our mission. So mostly we have to deal with
simple irritations of the cornea by constructions in the camp, but on the other hand
blunt trauma by IED (improvised explosive devices) play a key role in case of emergency
We report about our experience in Field Hospitals (Role 3) which provide in-patient
and out-patient specialist medical care. In severe ophtalmic casualities patients were
stabilised for direct evacuation back to Germany by StratAIRMedEvac. So we could
give you a follow up of the further treatment of patients and casualities who have been
evacuated from the area of deployment.

® 3232
French military ophthalmologists experience in Afghanistan War
-2006 - 2013

GIRAUD JM (1), EL CHEHAB H (2), VALERO B (1), VIGNAL R (1), RENARD JP (2)
(1) Ophthalmology, Hopital d’Instruction des Armées Sainte Anne, Toulon
(2) Ophthalmology, Hopital d’Instruction des Armées du Val de Gréce, Paris

French military ophthalmologists were deployed in Kabul, Afghanistan, since 2006
till december 2013. Their activity first focus was traumatic ocular injuries, concerning
NATO forces and Afghan National Army soldiers. They also provided humanitary
support to Afghan civilians, offering medical and surgical care. Kabul's NATO French
leaded hospital was equipped with high level examination, investigation and surgical
treatment facilities, giving possibility to care all type of ocular emergencies.During
7 years, ophthalmologists realised 1000 surgical interventions. One third were done
for traumatic injuries, the two other thirds were mainly cataract surgeries for Afghan
population. 95% of all surgeries were for Afghan peoples and 5% interested NATO
soldiers and contractors.Consultations were 25% for NATO forces, foreign civilians
from embassies, international organisations and contractors and 75% for Afghan
population. 10% of patients presented post traumatic ocular pathologiesThe high
level of equipement in the new NATO Hospital offered possibility to recieve Afghan
ophthalmologists for mentoring and practical training.

® 3234
‘War ocular trauma and burns in Kaboul NATO Hospital

RIGAL SASTOURNE JC

Paris

ABSTRACT NOT PROVIDED



SIS: Animal models in eye research

® 3241
Experimental retinal vein occlusion, a model of non-neovascular
microvascular remodeling

PAQUES M
Paris

The main cause of visual loss after retinal vein occlusion and diabetes is microvascular
remodelling, a spectrum of functional and morphological changes affecting vessels.
Some are beneficial, such as collateral vessel development. The other manifestations
of microvascular remodelling are usually detrimental such as chronic rupture of the
blood-retinal barrier, capillary closure or macroaneurysms. The processes underlying
microvascular remodelling are poorly understood, in part because of the absence of a
clinically meaningful animal model. We have been investigating the effet of retinal vein
occlusion in rodents using laser photocoagulation, which eanbled us to reproduce many
of the features of human microvascular remodelling. Based on our experience, we will
discuss issues related to interspecies variability and clinical relevance.

® 3243
Learning about herpes infections by using animal models

ATHERTON S
Augusta, Georgia

Ocular infections caused by members of the herpesvirus family may have serious and
sometimes, sight-threatening, consequences. As has been for so many disease processes,
animal models have been used to better understand the pathogenesis of herpetic
keratitis and retinitis in human patients. While no animal model has absolute fidelity to
its human counterpart, careful interpretation and extrapolation of results from animal
studies may provide valuable information/insight about the pathogenesis of human
disease. This presentation will provide an overview of animal models of keratitis and
retinitis, summarize the strengths and weaknesses of the models, and discuss how what
has been learned from these models has advanced our knowledge of the mechanisms of
human ocular disease and/or has led to new therapeutic approaches to these diseases.

® 3242
Animal models of glaucoma

BRON AM
Dijon

Animal models of glaucoma are still useful to better understand the pathogenesis of
glaucoma, to decipher biochemical pathways and to evaluate drugs at a preclinical
development. Many species have been used but due to practical and economical reasons,
rodents have been the most studied We will detail the methods used to mimic glaucoma
with the most common techniques with an elevation of IOP or not. Then we will
review the in vivo endpoints mostly used to assess IOP elevation and glaucoma damage.
Rebound tonometry has been a great improvement in the IOP recording accuracy in
rodents. Electrophysiology is a surrogate of retina and optic nerve function in these
animals. The structure is mainly evaluated with optic disc photography, fluorescein
angiography SLO and more recently with OCT.We will end this presentation with the
pros and cones of different in vitro techniques mainly used to characterise glaucoma
damage at the level of the retina and the optic nerve head.

® 3244
Using animal models for the study of uveitis

DICK A
Bristol

Our understanding of inflammatory responses and mechanisms of immune-mediated
tissue damage in man has been greatly facilitated by our animal models systems.
The talk will discuss the utility of animal model in uveitis from two aspects. Firstly,
permitting fundamental elucidation of immune pathogenic mechanisms that are at
play in uveitis and secondly, delivering a platform for preclinical assessment of drug or
biologic intervention. We have been fortunate to be able to further manipulate animal
models to create spontaneous models of uveitis and also humanised models of uveitis
to assess antigen repertoires and responsiveness. Further we now have persistent
models of disease activity, which have illuminated mechanisms of tissue repair and also
mechanisms of immune mediated angiogenesis. To this end. the models permit us to
look at and translate through to man interventions that have benefitted uveitic patients,
and such successes will be highlighted throughout the talk
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SIS: Animal models in eye research

® 3245
Animal models in ocular oncology

CASSOUX N (1), JAGER M (2)
(1) Paris
(2) Leiden

Retinoblastoma is a rare cancer in childhood. The goal of current and future therapeutic
strategies is to conserve the eye and visual function without using external beam
radiotherapy that increases the risk of second cancer in genetically predisposed
patients. Multimodality therapy (usual intravenous but also, intra-arterial, intra-vitreal
chemotherapy, transpupillary thermotherapy, cryotherapy, brachytherapy) has recently
improved eye salvage rate and allowed decreased need for external beam radiotherapy.
However treatment of advanced intraocular retinoblastoma remains a real challenge,
especially in case of vitreous and sub-retinal seeding. There is a need of alternative
and less toxic therapy and a need of new ways for administration of the drugs. Animal
models are an integral part of preclinical research in the field of oncology. This paper
described the different xenograft rodent models published in the literature. We have also
developed a new orthotopic xenografted retinoblastoma model in immunodeficient
mice, suitable for pre- clinical assays.
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® 3251
Corneal stromal cells: A potential cell source for ocular surface
regeneration

SIDNEY LE, BRANCH MJ, MCINTOSH OD, DUA H, HOPKINSON A
A A, nic O hihals /, ) 1\ 7 /,
p A

Purpose Keratocytes of the corneal stroma are quiescent, dendritic cells, which
maintain the extracellular matrix. It is believed that there is a subpopulation of
keratocytes that act as multipotent progenitor cells. These cells repopulate the stroma
after damage and may play a role in the regeneration of other layers of the cornea,
such as the epithelium. Optimisation of culture of these cells is integral for developing
potential cell therapies.

Methods Primary human corneal stromal stem cells (hCSC) were extracted from
the limbal region of the cornea. A range of culture media were tested for the effect on
stem cell phenotype and differentiation potential. The effect of extended passaging
and three-dimensional culture of the cells as spheroids was assessed by RT-qPCR and
immunocytochemistry.

Results The phenotype of hCSC is strongly affected by extraction, passage and the
culture medium. The cells form spheroids and upregulate markers, such as CD34. Under
the correct conditions, hCSC show potential as a multipotent stem cell, expressing the
indicative markers and differentiating in vitro down osteogenic, chondrogenic and
adipogenic lineages. The CD34+ population of hCSC demonstrate a higher stem cell
potential and differentiate to corneal epithelial cells, with a rounded morphology and
high expression of key markers such as cytokeratin 3, HES1 and desmoglein 3.

Conclusion Corneal stromal stem cells demonstrate a multipotent stem cell
potential, independent of the role they are traditionally associated with in the cornea.
In vitro, this potential depends on the culture environment and on isolation of certain
subpopulations. In future, these cells show potential in the regeneration of the ocular
surface in cases of disease or trauma.

® 3253

Functional and molecular characterization of ex vivo cultured
neuronal- and glial- like cells from idiopathic epiretinal
membranes

PETROVSKI G (1, 2), LUMI X (3), YAN X (4), GRAW ] (4), FACSKO A (1),

HAWLINA M (3), ANDJELIC S (3)

(1) Department of Ophthalmology, University of Szeged, Szeged

(2) Stem Cells and Eye Research Laboratory, Department of Biochemistry and Molecular
Biology, University of Debrecen, Debrecen

(3) Eye Hospital, University Medical Centre, Liubljana

(4) Research Eye Diseases Group, Institute of Development Genetics, Helmholtz Center,
Miinich

Purpose To test the proliferating potential and characterize the functional and
molecular profile of cells growing out of human idopathic epiretinal membranes
(iERMs) ex vivo.

Methods iERMs were obtained from uneventful vitrectomies from cases with
iERM. Preoperative and postoperative BCVA, CFT and TMV were compared. Ex
vivo cultivation under adherent conditions was carried out and followed up to 6 days.
Morphological and immunocytochemical characterization of the cells was carried out.
The dynamics of the intracellular calcium was measured using fluorescent dye Fura-2
and imaged in response to pharmacological stimulation by acetylcholine (ACh) or
mechanostimulation.

Results Visual acuity improved in 9/10 patients. CFT and TMV dereased significantly
3 months after surgery. The cells from the iERMs formed sphere-like structures when
cultured ex vivo. The diameter of the spheres increased by 5% at day 6 and kept an
increasing tendency over a month. The cells growing out of the iERM spheres had
mainly a glial- and some neuronal- like morphology. Stimulation of these cells with
ACh or mechanostimulation induced intracellular calcium propagation in both cell
phenotypes — in the neuronal-like cells resembling action potential from the soma to
the dendrites. Immunocytochemistry confirmed presence of glial- and neuronal cell
phenotype in the iIERMs, as well as presence of pluripotency marker.

Conclusion iERMs contain cells of neuronal- and glial- like origin which have
proliferative and pluripotent potential, show functionality reflected through calcium
dynamics upon ACh and mechano- stimulation, and a corresponding molecular
phenotype.

® 3252
Effect of hydration on the ultra-structural distribution of
collagen fibrils and proteoglycans in human corneal stroma

AKHTAR S (1), KHAN A (1), PETROVSKI G (2, 3) ALBERT R (3), KIRAT O (4),
ALMUBRAD T (1)

(1) Cornea Research Chair, Oprometry, College of Applied Medical Sciences, Riyadh
(2) Ophthalmology, University of Szeged, Szeged

(3) Stem Cells and Eye Research Laboratory, Debrecen

(4) King Khalid Specialist Eye Hospital, Riyadh

Purpose We investigated the ultra-structural changes in the distribution of collagen
fibrils (CF) and proteoglycans (PGs) due to hydration in the human corneal stroma.

Methods Six fresh human scleral corneal rings were hydrated separately in deionized
water for 2hrs and 48hrs. Corneas were divided into two parts. The first part of each
cornea was fixed in 2.5% glutaraldehyde containing cuprolinic blue in sodium acetate
buffer and processed for electron microscopy to assess proteoglycans. A second part of
each cornea was fixed in 2.5% glutaraldehyde in 0.1M phosphate buffer and post fixed in
1% osmium tetroxide to assess collagen fibril diameter.

Results In the hydrated corneas the mean diameter of CF in the anterior stroma
(23.40+2.61nm), middle stroma (22.48+3.28nm) and posterior stroma (23.58+2.46nm)
was less than the CF diameter in the anterior (28.27+4.05nm), middle (28.22+3.09nm)
and posterior stroma (29.73+3.72nm) of the normal cornea. Micro-fibrils within the
CF in the hydrated cornea were degenerated. In the hydrated cornea, the mean area of
the PGs in the anterior stroma was reduced whereas it increased in the middle stroma
compared to those in the normal cornea. The density of the PGs in the hydrated cornea
was reduced in the anterior, middle and posterior stroma compared to those in the
normal cornea.

Conclusion The effect of hydration on the uniform organisation of CF and PGs was
higher in the middle and posterior stroma than in the anterior stroma. This could be
due to less penetration of water in the interlacing lamellae of the anterior stroma. The
reduction in the collagen fibrils diameter could be due to degeneration of microfibrils
within the collagen fibrils.

® 3254 /S011

Predegenerated Schwann cells promote neuroprotection and
regeneration of retinal ganglion cells in ex vivo rat retinal
explants

SMEDOWSKI A (1, 2, 3), PIETRUCHA-DUTCZAK M (1), KAARNIRANTA K (3, 4),
LEWIN-KOWALIK ] (1)

(1) Department of Physiology, Medical University of Silesia, Katowice

(2) Clinical Department of Ophthalmology, Medical University of Silesia, Katowice

(3) Department of Ophthalmology, University of Eastern Finland, Kuopio

(4) Department of Ophthalmology, Kuopio University Hospital, Kuopio

Purpose To investigate neuroprotective and pro-regenerative potential of
predegenerated Schwann cells towards RGCs in ex vivo retinal explants.

Methods In this study we used two models of rat retinal explants culture - reversed
explants from P2 Wistar rats pups and insert explants from 4 weeks old Wistar rats.
Both types of explants were cultured in Neurobasal A medium with supplements (B-27,
N2 and GlutaMax). In this way we prepared 32 insert explants (16 were cultured with 2
ul of Schwann cells suspension (104 cells) dropped on the each explants surface, another
16 served as control treated with 2 pl of DPBS) and 30 reversed explants (10 of them
were cultured in standard medium, 10 explants were with addition of 5 ng/ml BDNF
into medium and 10 were co-cultured with 104 of Schwann cells). After proper culture
time, explants were fixed and processed for immunostainings and stereological analyses.

Results In retinal explants cultured in inserts system, there was significantly higher
density of RGCs in group treated with Schwann cells in comparison to PBS treated
(independent samples t-test, p<0.05). In reversed retinal explants, there were significant
differences between groups expressed in mean and total length and surface of neurites,
as well as in number and arboration rate of neurites (U-Mann Whitney test, p<0.05).
Immunofluorescent staining using GAP43 additionally revealed intense neurites
outgrowth (also in explants from adult animals).

Conclusion Predegenerated Schwann cells exert neuroprotective action and support
regeneration of RGCs in neonatal and adult retina in ex vivo conditions.
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® 3255 /5012

Pinosylvin protects retinal pigment epithelial cells from
oxidative stress by activating Nrf2-mediated antioxidant defence
system

KOSKELA A (1, 2), REINISALO M (1), HYTTINEN ] (1), KAARNIRANTA K (1),
KARJALAINENR (3)

(1) Department of Ophthalmology, University of Eastern Finland, Kuopio

(2) Department of Biology, Kuopio

(3) Department of Biology, University of Eastern Finland, Kuopio

Purpose The constant light exposure, high metabolic rate and high lipid concentration
expose retinal pigment epithelial (RPE) cells to chronic oxidative stress, which may lead
to RPE cell degeneration and evokes secondarily photoreceptor damage and visual loss.
In this work, we assessed the protective role of wood derived polyphenol, pinosylvin
(PS), in the prevention of oxidative stress and the molecular mechanisms behind these
effects

Methods ARPE-19 cells were exposed either to PS or hydroquinone (HQ) or both
simultaneoulsy. Toxicity and protective effects of PS against HQ-induced oxidative stress
were determined by colorimetric cell viability test (MTT-test). Signalling mechanism of
PS was studied by analyzing mRNA levels of Nrf2 (nuclear factor-erythroid 2-related
factor-2) and its target genes heme oxygenase-1 (HO-1), glutathione S-transferase pi 1
(GSTP1) and sequestosome 1 (p62) by PCR. Moreover, Nrf2 and p62 were silenced by
using siRNA technology.

Results PS treatment protected ARPE-19 cells from HQ, when analyzed by MTT assay.
PS treatment significantly increased the expression of HO-1 that was abolished by Nrf2
siRNA . PS did not protect p62 siRNA-treated cells from HQ induced oxidative stress.

Conclusion Our results suggest that PS treatment conferred protection against HQ-
induced oxidative stress through the induction of HO-1in ARPE-19 cells. Consequently,
PS-stilbene compounds may possess health-promoting properties against oxidative
stress-related diseases such as AMD.

® 3257 / S009
Cytotoxicity of mesoporous silicon microparticles with different
surface modifications on ARPE-19 cells

KORHONEN E (1), RIIKONEN ] (2), XU W (2), LEHTO VP (2), KAUPPINEN A (1, 3)
(1) University of Eastern Finland, Department of Ophthalmology, Kuopio

(2) University of Eastern Finland, Department of Applied Physics, Kuopio

(3) Kuopio University Hospital, Kuopio

Purpose Retinal pigment epithelial (RPE) cells play a crucial role in the pathogenesis
of age-related macular degeneration (AMD). However, RPE is a challenging target in
a therapeutical sense. In addition to its location, the possible hydrophobicity of drug
molecules makes its medication even more challenging. Biodegradable porous silicon
(PSi) microparticles could be a promising possibility for delivering hydrophobic drugs
to RPE cells. In the present study, we aimed at testing the cytotoxicity of thermally
oxidized (ToPSi) and thermally carbonized porous silicon (TCPSi) particles with and
without additional surface modification with amino groups on human ARPE-19 cells.
Since the cytotoxicity of PSi particles cannot be tested by the commonly used MTT
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) assay due to non-
specific redox reactions, our aim was also to search for alternative assays for working
with mesoporous silicon materials.

Methods ARPE-19 cells were treated with microparticles at several concentrations
for 24 h. Thereafter, cell viability was measured using a protease viability marker assay
(CellTiter-FluorTM) and a lactate dehydrogenase (LDH) release assay. Cells were also
evaluated ocularly under an inverted microscope.

Results All tested particles were well tolerated by ARPE-19 cells. CellTiter-Fluor assay
seemed slightly more reliable than the LDH test.

Conclusion Our results show that the tested porous silicon particles did not cause
major cytotoxicity on ARPE-19 cells, and CellTiter-Fluor assay, especially together
with ocular examination, could be suitable for testing cytotoxicity in association with
mesoporous silicon particles.

® 3256 / S008
Autophagy stimulus promotes HuR protein phosphorylation and
SQSTM1/p62 protein up-regulation in ARPE-19 cells

AMADIOM (1), MARCHESIN (1), GOVONI S (1), PASCALE A (1),
KAARNIRANTA K (2)

(1) Dept of Drug Sciences, Pavia University, Pavia

(2) Dept. of Ophthalmology, School of Medicine, Eastern Finland University, Kuopio

Purpose Age-related macular degeneration (AMD) pathogenesis involves impaired
protein degradation in retinal pigment epithelial (RPE) cells. Our recent observation
reveals that the expression of autophagy receptor SQSTM1/p62 is positively regulated
by HuR protein (mRNA-stabilizing human Embryonic Lethal Abnormal Vision protein)
(Viiri et al. 8(7):¢69563, 2013, PLoS One). In this study, we investigated the effects of
AICAR (autophagy inducer, 5-aminoimidazole-4-carboxamide-1-B-D-ribofuranoside)
with/without MG-132 (proteasome inhibitor) on HuR post-translational activation and
p62 protein levels in ARPE-19 cells.

Methods ARPE-19 cells were treated with MG-132 (1pM) and/or AICAR (2mM)
for increasing times (from 15 min to 2 h) and subjected to cell fractionation. HuR and
SQSTM1/p62 protein levels were measured by Western blotting. HuR phosphorylation
in threonine residues was evaluated by Western blotting following immunoprecipitation.

Results AICAR+MG-132 co-treatment induces early translocation of HuR protein
from the nucleus to the cytoplasm (already after 15 min). In this latter cellular fraction,
after 2 h an increase of HuR protein phosphorylation (+94% vs control) and an up-
regulation of p62 protein levels are observed (+85% vs control).

Conclusion In the cytoplasm of ARPE-19 cells AICAR+MG-132 co-treatment leads
to HuR protein activation, which in turn may determine the increased p62 protein
expression.



SIS: The retinal pigment epithelium in retinal dystrophies

® 3261
Cellular & molecular origins of the electro-oculogram

CONSTABLE P
City University London, London

The clinical electro-oculogram has been used to assess retinal pigment epithelium
(RPE) function using the changes in the standing potential of the eye in response to
light. However, only a part of this mechanism is fully understood. One important clinical
finding is that individuals with Best's macular dystrophy display a reduced light-rise
and therefore a role for bestrophin in the generation of the light-rise is necessary. It is
now evident that bestrophin acts a regulator of intracellular calcium stores interacting
with the L-type-Ca2+ channel in the basolateral membrane of the RPE to drive the
changes in basolateral chloride conductance. This new role helps to explain the cases
of Best's macular dystrophy in which the light-rise is normal. However, the initiating
events surrounding the rise in intracellular calcium are unknown. One possibility is
that light itself is able to elevate intracellular Inositol tri-phosphate that releases calcium
from intracellular stores and initiate the light-rise. The talk will elaborate on the role
of bestrophin in the generation of the light-rise, and examine light and the onset of
phagocytosis as possible triggers for the light-rise.

® 3263
RPE Disease beyond BEST1

MEUNIER [, HAMEL C
Centre National de Référence Maladies rares, Affections sensorielles génétiques, CHU Gui
de Chauliac., Montpellier

This presentation will focus on one RPE disease, the vitelliform dystrophies. Vitelliform
macular dystrophies include a juvenile form i.e., Best vitelliform macular dystrophy and,
an adult form apart from the previous one by Gass. These dystrophies represent the
second most common cause of inherited maculopathy, after Stargardt disease. Based on
recent human iPS cell studies, impairment in phagocytosis was confirmed, as RPE from
BEST1 mutant human iPS-RPE have disrupted fluid flux and increased accumulation of
autofluorescent material after long-term outer segment feeding when compared with
human iPS-RPE from unaffected siblings. Secondly, the role of the protein in chloride
currents activated by intracellular calcium was linked to the regulation and release of
endoplasmic reticulum calcium stores. Beyond the major gene BEST1 and a minor
gene PRPH2, we will point out the frequencies, the clinical spectrum and mode of
inheritance linked to two new causal genes: IMPG1, IMPG2. These new genes introduce
a third actor in the causes of vitelliform macular dystrophies; namely, this actor is the
interphotoreceptor matrix that joins together the photoreceptors and the RPE.

® 3262
Phenotypes of bestrophinopathies

LEROY BP
Ghent

Purpose:To describe the phenotypes of conditions due to mutations in BEST1, the gene
encoding bestrophin-1.Methods:A case presentation format will be used to illustrate the
phenotypes and genotypes of the different bestrophinopathies, with special attention to
both the clinical and electrophysiological features that distinguish one phenotype from
the other, and those they have in common. In addition, the different BEST1 genotypes
will be discussed.Results:The phenotypes of Best vitelliform macular dystrophy
(BVMD), autosomal dominant vitreoretinochoroidopathy (ADVIRC), and autosomal
recessive bestrophinopathy (ARB) are very different. Nevertheless, they share an
abnormal electro-oculography (EOG) as a common feature. Electroretinography
is normal in BVMD, whereas a rod-cone dystrophy is evident in the later stages of
ADVIRC and ARB. BVMD is due to a heterozygous missense mutation in BEST1,
ADVIRC is due to interaction of several bestrophin protein isoforms, and ARB is
probably the null phenotype.Conclusions:The phenotypes of the bestrophinopathies
are diverse, although they share an abnormal EOG as the common feature. The specific
genotypes are also different, leading to different molecular pathogenetic mechanisms.

® 3264
Gene therapy for bestrophinopathies

GUZIEWICZ K (1), BELTRAN W (1), CIDECIYAN A (2), KOMAROMY A (3),
IWABE S (1) DUTROW E (1), ZANGERL B (4), HAUSWIRTH W (5),
JACOBSON S (2), AGUIRRE G (1)

(1) University of Pennsylvania, Philadelphia

(2) Scheie Eye Institute, Philadelphia

(3) Michigan State University, East Lansing

(4) University of New South Wales, Kensington

(5) University of Florida, Gainesville

Human bestrophinopathies, a group of inherited retinal disorders caused by mutations
in BEST1, are one of the most common early-onset macular dystrophies still considered
incurable. The disease is usually diagnosed in early childhood or adolescence, and
primarily affects macular region leading to major declines in central vision later in
life. Canine multifocal retinopathy, a spontaneous animal model of BEST1-associated
retinopathies in man, captures the full spectrum of clinical and molecular features
observed in human disease, including the salient predilection of lesions to the canine
fovea-like region, and constitutes an important translational model for development
and testing of therapeutic strategies. We have previously shown that rAAV2-mediated
BEST1 gene delivery controlled by human VMD2 promoter specifically targets RPE
cells, and is well tolerated in the wt canine retina. Here, we demonstrate that rAAV2-
mediated BEST1 gene augmentation reverses the characteristic BEST1 lesions and
pathology in cmr models up to 23 months post-injection. The talk will highlight the
natural history of the disease and elaborate on the potential of rAAV2-mediated BEST1
gene replacement therapy for prevention as well as reversal of disease.
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SIS: Innovation in ocular allergy: pediatric features

® 3271
IgE, anti-IgE, and allergic keratoconjunctivitis - part 1

DOAN S
Paris

Vernal and atopic keratoconjunctivis (VKC, AKC) are severe types of ocular allergy,
characterized by acute and chronic corneoconjunctival inflammation that may lead
to visual sequelae. Although topical immunosuppressive drugs such as cyclosporine
and tacrolimus are usually effective, some severe may be refractory. Omalizumab is a
monoclonal anti IgE antibody, administered systematically and authorized for severe
asthma. We will report our clinical experience of omalizumab in AKC and VKC
patients, and will also detail a review of the literature.

® 3273
Food allergy and ocular surface

FAUQUERT]L (1, 2)
(1) Pediatric Allergy Unit, Clermont-Ferrand
(2) Centre d’Investigation Clinique, Clermont-Ferrand

Allergic diseases of the ocular surface are in most cases associated with allergic triggers.
Food allergens are more and more frequently involved in children. We analyzed the
incidence of ocular symptoms associated with food allergy. The airway contact with
some particular food is known to result in ocular symptoms (fish, peeling of various
fruits). Ocular symptoms are frequently associated with food oral syndrome. Moreover,
according to allergic patients’ questioning, the intake of food results in ocular symptoms
in an important amount of cases, reaching almost 20% of the cases of food allergy
(rhino conjunctivitis or conjunctivitis). In patients suspected for food allergy, Oral
Food Challenge (OFC) to various allergens revealed ocular involvement in 14% of the
patients. Furthermore some authors compared the safety and efficiency of the OFC
and the Conjunctival Provocation Test to assess food allergy in children. They justify
this practice on the frequency of instillation of cow’s milk on the ocular surface and its
absence of side effect on one hand and on the difficulties to practice oral food challenges
in young children on the other hand. Thus the eye should be considered as an interesting
target for food allergy investigation

® 3272
IgE, anti-IgE, and allergic keratoconjunctivitis - part 2

CHIAMBARETTA F
Clermont Ferrand

Vernal and atopic keratoconjunctivis (VKC, AKC) are severe types of ocular allergy,
characterized by acute and chronic corneoconjunctival inflammation that may lead
to visual sequelae. Although topical immunosuppressive drugs such as cyclosporine
and tacrolimus are usually effective, some severe may be refractory. Omalizumab is a
monoclonal anti IgE antibody, administered systematically and authorized for severe
asthma. We will report our clinical experience of omalizumab in AKC and VKC
patients, and will also detail a review of the literature.

® 3274
Molecular allergens and tear investigation

CHABANE H

Paris

Tears immunological investigations are limited in routine practice because of the small
volume of fluid collected. Only few tests can be performed in tears: Total IgE, screening
test or specific IgE to aeroallergen to confirm allergic sensitization. Inflammatory
mediators in lachrymal fluid are only measured for a research purpose.During the last
decade, an increasing number of specific IgE to molecular allergens became available
for routine use. Molecular allergens largely contributed to an improvement of allergy
diagnosis by distinguishing between true sensitization and cross-reactivity and a better
indication of allergen immunotherapy in polysensitized patients. However, each of
these single tests needs 50-100 pl of serum. More recently, allergen arrayed biochip
technology became routinely available (ImmunoCAP ISAC) enabling the quantification
of specific IgE against 112 allergens, using only 30 pl of serum. The allergen biochip
technology seems to be a promising tool to assess local synthesis of IgE in tears in case
of suspicion of allergy and the negativity of both skin prick tests and serum specific IgE.
Large-scale studies are needed to confirm the usefulness of this tool for tears testing in
allergic conjunctivitis.
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* 3311
New therapeutic approaches and challenges for the treatment of
dry eye disease

SULLIVAN DA
Schepens Eye Research Institute and Harvard Medical School, Boston, MA

Innumerable individuals suffer from tear film dysfunctions, which are collectively
diagnosed as dry eye disease (DED). In the United States alone DED afflicts tens of
millions of people, especially women, and is one of the most frequent causes of patient
visits to eye care practitioners. DED is characterized by a vicious cycle of tear film
hyperosmolarity and instability and ocular surface stress, leading to increased friction,
inflammation and damage to the eye. DED is caused primarily by meibomian gland
dysfunction, and is associated with significant pain, decreased vitality and poorer
general health. Because of diminished worker productivity, the burden of DED for the
United States is estimated to be over $55.4 billion. There is no safe and effective global
treatment for DED, and its therapy remains a profound unmet need throughout the
world. A virtual kaleidoscope of new therapeutic approaches have been proposed to
treat the mucin, aqueous and/or lipid tear film deficiencies, as well as the ocular surface
damage, associated with DED. My presentation will highlight these approaches, and
also address the significant clinical endpoint challenges that serve as barriers to the
successful development of potential treatments for DED.
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SIS: Drug retinal toxicity

® 3411
Pigmentary retinopathy

ASCASOFJ (1, 2)
(1) Department of Ophthalmology, University Clinic Hospital., Zaragoza
(2) Aragon Health Sciences Institute, Zaragoza

Numerous medications can cause pigmentary retinopathies (PR). Firstly, we discuss the
retinal toxicity in patients taking quinolones (chloroquine and hydroxychloroquine),
which are traditional antimalarial agents now used to treat autoimmune diseases
such as rheumatoid arthritis and systemic lupus erythematosus. Both medications
bind to melanin in the retinal pigment epithelium (RPE), altering normal physiologic
function and developing a bilateral bull's-eye maculopathy. PR has also been shown
to be related to high dosages of typical antipsychotics, including chlorpromazine
and specially thioridazine. The frequency of occurrence of retinal effects seems to be
proportional to the total amount of drug used over a long period of time. Furthermore,
deferoxamine, an iron-chelating agent used to treat conditions with excessive serum
iron levels, produces a toxicity which is reversible with drug cessation. Other drugs such
as etetrinate, quinine, methoxyflurane, didanosine, and clofazimine can be implied in
PR. Psychiatrists, ophthalmologists, rheumatologists and patients need to be aware of
any medication-induced PR. Early prevention and intervention can avoid most of the
serious and potentially irreversible ocular toxicities.

® 3413
Retinal vasculopathies

GRZYBOWSKIA (1, 2)
(1) Department of Ophthalmology. Poznan City Hospital, Poznan
(2) Chair of Ophthalmology, University of Warmia and Mazury, Olsztyn

Drug-induced retinal vasculopathies constitute a group of rare disorders, most often
produced by quinine, aminoglycosides, hormone preparations, and interferon. IFN-
associated retinopathy includes cotton wool spots, retinal hemorrhages and retinal
micro aneurysms. Aminoglycosides were often used subconjunctivally after different
ocular surgeries as a postoperative prevention of endophthalmitis and intravitreally as
a method of endophthalmitis treatment. Both clinical and animal studies have shown
vascular changes, including whitening of the retina, retinal hemorrhages, multiple areas
of vascular leakage and macular infarction. Although the true pathogenesis remains
unknown, the clinical presentation of capillary nonperfusion has suggested a primarily
vascular mechanism. The mechanism of quinine-induced retinal toxicity, although still
not well understood, includes probably ischemic/ occlusive type of events occurring in
the posterior retinal circulation with relative sparing of choroidal circulation. Hormone-
related retinopathy, mainly due to oral contraceptives, include among others retinal
hemorrhage or emboli, macular edema, and papillary edema.

® 3412
Crystalline retinopathy

NADIMN
Beirut

Refractile crystalline deposits in the retina may be a manifestation of drug toxicity.The
five drugs known to produce this side effect are:(1) Tamoxifen-non steroidal estrogen
antagonist used in the treatment of breast cancer.(2)Canthaxanthine-tanning agent
for skin pigmentation in vitiligo and for the treatment of photosensitivity in psoriasis
and erythrotic porphyrias.(3)Crashed tablets of Methadone, Mepiridine hydrochloride
and Methylphenylate that are injectedintravenously in drug abusers-Talc Retinopathy.
(4)Methoxyflurane-an inhalational anesthetic agent .(5)Nitrofurantoin-an antibiotic
used in the treatment of urinary tract infections.Daily doses and cumulative doses that
give rise to these deposits will be presented and the fundus/clinical features of each
drug as well.Since primary ocular disorders  (Biettis crystalline retinopathy, idiopathic
parafoveal telengiectasis, calcified macular drusen) and systemic disorders (oxalosis,
cystinosis,Sjogren Larsson syndrome) are known to be associated with crystals in the
retina,the differential diagnosis of this clinical entity will be discussed.

® 3414
Fingolimod-associated cystoid macular oedema

LIUL (1) CUTHBERTSONF (2)
(1) Academic Unit of Ophthalmology, Bristol
(2) Department of Ophthalmology, Royal United Hospital Bath, Bath

Fingolimod-associated cystoid macular oedema has been reported in treatment of
MS and following renal transplantation. This seems to be dose-dependent with an
incidence of approximately 0.5% with 0.5mg oral dose. Although most patients develop
macular oedema between 3 to 4 months after initiation, we reported an incidence as
early as 5 days. The mechanism underlying fingolimod-associated macular oedema is
not entirely clear. It has been shown that fingolimod, the S1P receptor, not only plays a
role in recruiting T lymphocytes, but also in regulating vascular permeability. Patients
on fingolimod should be advised of the possible adverse visual symptoms. It may be
helpful for patient to self-monitor with an Amsler chart, and urgent ophthalmology
review is suggested for patients with painless reduced vision.
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® 3415
Retinal drug toxicity in the absence of visible fundus changes

LAWRENSON ]
Division of Optometry and Visual Science, City University London, London

A variety of systemic medications cause retinal drug toxicity associated with
characteristic ophthalmoscopic changes e.g. pigmentary retinopathies, crystalline
retinopathies, retinal vasculopathies, or retinopathies associated with macula edema.
However, altered retinal function can occur in the absence of visible fundus changes.
For example, the cardiac glycosides, digoxin and digitoxin, are frequently associated with
disturbances of colour vision mediated through the inhibition of sodium-potassium
ATPase. Similarly, phosphodiesterase inhibitors such as sildenafil can also act on the
photoreceptor transduction cascade to cause reversible changes in colour perception,
blurred vision and increased glare sensitivity. Exposure to antiepileptic drugs that
modulate GABA, can also lead to altered visual function. The most significant adverse
reaction occurs with vigabatrin which can cause irreversible concentric visual field loss
in susceptible individuals. It is important for eye care professionals to be aware of the
potential for adverse reactions associated with systemic drugs and consider the use of
functional vision tests for their detection and monitoring.
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Free paper session - G 2/2 : Vision & Clinical research

® 3421
Glaucoma pathology: an eye on the brain

DEKEYSTERE (1), AERTS ] (2), VALIENTE-SORIANO FJ (3), DE GROEF L (1),
SALINAS-NAVARRO M (1), VIDAL-SANZ M (3) ARCKENS L (2) MOONS L (1)
(1) Neural Circuit Development and Regeneration Research Group, Leuven

(2) Lab y of Neuroplasticity and Neurop ics, Leuven

(3) Department of Ophthalmology, Murcia

Purpose Glaucoma is a group of optic neuropathies characterized by loss of retinal
ganglion cells (RGC). Since ocular hypertension (OHT) is one of the main risk factors,
current therapies are merely based on lowering eye pressure. As a subset of treated
patients continue losing vision, more research into the pathological mechanisms
underlying glaucoma is needed in order to develop novel therapeutic strategies. Here,
we studied the impact of OHT on the main visual areas in the mouse brain: superior
colliculus (SC) and primary visual cortex (V1).

Methods Temporary monocular hypertension (5 days) was induced in mice by lasering
the episcleral and perilimbal vessels. The impact on the retina and its target areas was
examined via immunohistochemistry (Brn3a, VGIuT2 and GFAP). Alterations in
neuronal activity in V1 were assessed via in situ hybridization for zif268.

Results Transient OHT resulted in diffuse and sectorial RGC death. In the SC
contralateral to the OHT eye, we detected a strong decrease in synaptic connections
at 1 week after lasering, which was retinotopically linked to RGC degeneration patterns
in the retina. Similar retinotopic dropouts were discerned in activity patterns of V1
at 1 week post lasering, while V1 activity resumed 3 weeks later. In the SC, however,
no recovery of synapse density was observed and inflammation was not resolved at 4
weeks post lasering. Nevertheless, SC neurons appeared healthy and cell density and
cell morphology looked normal.

Conclusion Besides RGC death, OHT also induces loss of synaptic connections and
neuronal activity in visual brain centers, accompanied by extensive immune responses.
This stresses the importance of including the whole visual system in glaucoma research.

® 3423
Visual acuity loss in open-angle glaucoma patients: causes and
risk factor

AYCHOUA N, JANSONIUS NM
Ophthalmology, Groningen

Purpose To identify causes of visual acuity loss in open angle-glaucoma (OAG)
patients and to determine associated risk factors.

Methods From the visual field database of the University Medical Center Groningen,
400 patients with at least 3 reliable visual fields were randomly selected. Of these, 233
had OAG. OAG patients with a visual acuity of 0.5 or less in at least one eye were
considered as cases; controls had to have a visual acuity above 0.5 in both eyes. Causes
of visual acuity loss were determined from the medical records. Potential risk factors
for visual acuity loss in OAG (age, gender, myopia, baseline IOP, corneal thickness, and
visual field mean deviation [MD]) were assessed by comparing cases with acuity loss
due to OAG with the controls, using logistic regression.

Results Of the 233 patients with OAG, 134 (57%) were cases and 99 (43%) controls.
Concerning the cases, visual acuity loss was caused by OAG in 40%, cataract 17%, AMD
14%, vitreo-retinal surgery 10%, corneal pathology 4.5%, acquired retinal disorders 10%,
and neuro-ophthalmological disorders 4.5%. Among the assessed risk factors, cases had
alower MD (OR=0.90; P<0.001) and a higher age (OR=1.05; P=0.015).

Conclusion Visual acuity loss in OAG is common but mostly due to other eye co-
morbidities. A lower MD and an older age were highly significant risk factors.

® 3422
Performance of advanced technologies for community-based
glaucoma case-finding

LAWRENSON ] (1), DABASIA P (1), EDGAR D (1), GARWAY-HEATH D (2)

(1) City University London, London

(2) National Institute for Health Research (NIHR) Biomedical Research Centre
at Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of
Ophthalmology, London

Purpose To identify if the Frequency Doubling Technology perimeter (FDT),
Moorfields Motion Displacement Test (MDT), iVue Optical Coherence Tomographer
(OCT) and Ocular Response Analyser (ORA), alone or in combination, improve case
detection of primary open angle glaucoma (POAG) in a population aged over 59 years.

Methods 505 volunteers aged 60 to 92 years (median age 68) completed all 4 screening
tests conducted without knowledge of subjects’ ocular status. FDT and MDT were
used in suprathreshold mode. iVue OCT measured ganglion cell complex and retinal
nerve fibre layer thickness. Each subject then received a full ophthalmic examination
by an experienced clinician, masked to preceding test results. Based on this evaluation,
subjects were classified as normal, glaucoma suspects or POAG (defined as an open
drainage angle, glaucomatous optic neuropathy, and glaucomatous field defects).

Results Based on the reference standard examination, 26 (5.1%) subjects were classified
as POAG, and 32 (6.4%) suspect glaucoma. Sensitivity at 90% specificity for detection
of POAG was 63% (95% CI: 39 to 82) for FDT, 54% (33 to 74) for MDT, and 82% (64
to 95) for best performing OCT parameter (inferior RNFL thickness). Using these
criteria, partial AUROC was significantly greater for inferior RNFL thickness than other
tests (p=<0.01).The probability of having POAG increased substantially when best-
performing criteria were combined for perimetry, iVue OCT and ORA.

Conclusion Diagnostic performance of individual tests gave acceptable accuracy for
POAG detection in a representative sample of elderly subjects. For case-finding, our
study supports combining retinal nerve fibre layer thickness analysis with performance
on vision-function tests.

® 3424
Lateral inhibition in the human visual system in healthy subjects
and in patients with glaucoma

JUNOY MONTOLIO FG (1), MEENS W (1), JANSSENS MSA (1), STAM L (1),

JANSONIUS NM (1, 2)

(1) Ophthalmology, University of Groningen, University Medical Center Groningen,
Groningen

(2) Epidemiology, Evasmus Medical Center, Rotterdam

Purpose In glaucoma, the density of retinal ganglion cells (RGCs) is reduced. It is
largely unknown whether and how this influences the spatial interactions between the
remaining RGCs. A decrease in lateral inhibition might arise and could result in a larger
than expected response to some stimuli, which could mask RGC loss on functional
glaucoma testing. The aim of this study was to compare lateral inhibition in the visual
system between glaucoma patients and healthy subjects.

Methods A case-control study was performed with 14 glaucoma patients and 50
healthy subjects. Cases were selected to have advanced visual field loss in combination
with a normal visual acuity. Controls had to have a negative ophthalmic and family
history, normal eye pressure, and a normal acuity. Experiments were performed
monocularly. Lateral inhibition was measured psychophysically on a computer screen,
with (1) a modified illusory movement experiment and (2) a contrast sensitivity (CS)
test. The illusory movement was quantified by nulling it with a real movement; measure
of lateral inhibition was the amount of illusory movement. Log CS was measured at 1
and 4 cpd; measure of lateral inhibition was the difference between log CS at 1 and 4
cpd. Both measures of lateral inhibition were compared between cases and controls;
analyses were adjusted for age with multiple linear regression

Results There was no difference in lateral inhibition between cases and controls
(P=0.76 for illusory movement; P=0.84 for CS testing). Log CS was lower in the cases
than in the controls at both 1 (-0.21; P=0.006) and 4 (-0.22; P=0.016) cpd.

Conclusion Lateral inhibition is not decreased in glaucoma patients, at least not in
patients with a normal visual acuity.
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® 3425

Angle closure glaucoma in Asians: comparison of biometric and
anterior segment parameters between Japanese and Chinese
subjects

HOH (1), OZAKI M (2), MIZOGUCHI T (3), NONGPIUR M (1), HOW A (1), HE M
(4), WONG T (1), PERERA S (1), AUNG T (1)

(1) Ophthalmology, Singapore

(2) Ophthalmology, Hyuga

(3) Ophthalmology, Sasebo

(4) Ophthalmology, Guangzhou

Purpose To compare anterior segment parameters in Chinese and Japanese subjects
using anterior segment optical coherence tomography (ASOCT) and to determine if
the associations between these parameters and angle closure vary between the two
ethnic groups.

Methods We conducted a case-control study among 117 Japanese and 102 Chinese
patients with primary angle closure (PAC) or primary angle closure glaucoma (PACG);
and 117 Japanese and 176 Chinese controls. All participants underwent A-scan
biometry and ASOCT imaging (Visante, Carl Zeiss Meditec, Dublin, Ca). ASOCT-
derived biometric parameters were compared between groups. Multivariate analysis
was performed to determine predictors of angle opening distance at 750pum from the
scleral spur (AOD750).

Results Japanese were older (p<0.001) and consisted of more females (p<0.001).
Age and gender adjusted analysis of covariance showed that Japanese eyes with angle
closure had a significantly shallower anterior chamber depth (p=0.015), shorter axial
length (p<0.001), greater lens thickness (p<0.001), lens vault (LV) (p=0.001) and iris
curvature (I-Curv) (p<0.001), and a smaller anterior chamber area (p=0.044) and volume
(p=0.028); but no significant difference was noted for anterior chamber width (ACW).
In Japanese, the predictors of AOD750 were LV (p=0.004), ACW (p=0.049) and ICurv
(p=0.017); in Chinese, only the LV (p<0.001) was a determinant factor.

Conclusion Japanese eyes with angle closure were smaller, with thicker lenses. LV
is an important factor for angle closure in both races. These results suggest differing
mechanisms of angle closure pathogenesis between the two ethnic groups.

® 3426
IOP measurement from corneal vibration parameters analysis:
first clinical trial partial results

BITOUN P (1), BENZACKEN L (2), BOUAFIA K (2), HAOUCHINE B (2),
CHAPELLE P (3), CHAMBARD JP (4), JOUROT P (4), PEAN V' (5)

(1) Ophthalmic Genetics Hopital Jean Verdier, Bondy

(2) Ophthalmology, Aulnay

(3) Engineering, Gif sly

(4) Engineering, Saint Louis

(5) Biostatistics, Etavigny

Purpose A novel non-contact, non-invasive Vibration Tonometry technology with
excitation of corneal vibration and their correlation to GAT IOP was tested in a large
clinical trial reported

Methods 413 eyes from 207 volunteers from various origins at a suburban Paris hospital
eye clinic were enrolled. History, vibration tonometry measurements in triplicate GAT,
NIDEK air puff IOD, refractometry, keratometry and Tomey pachymetry. Algorithm
discovery was performed by random draw splitting runs into a discovery sample and a
separate validation sample performed 10 times separately on males and females.

Results 40/207 19.3% patients had glaucoma,50% were females.993 measurement runs
were performed of which 83.5% were in correct position. Population aged 23-92 yo
with 42% females with mean 59.7(+/-15.7) in females and 60.4 (+/-13.8)in males. GAT
1OP mean was 16.0 mm Hg (+/-3.46) in females and 15.8 (+/-3.95) in males. CCT mean
was 530.2pt (+/-35.1) in females and 526.3p (+/-42.4) in males, AL mean was 23.29 mm
(+/-1.68) in females and 23.73 mm (+/-1.68) in males. None of these differences were
significant. 46 eyes had GAT IOP greater >/= 20 mm Hg. No adverse events were
reported during or post trial. Algorithm for women yielded 95,4% of IOP mean within
5 mm Hg of mean GAT IOP. For men 91% of IOP mean was within 5 mm Hg of mean
GAT IOP

Conclusion Current algorithm seems to show no evidence of effect of CCT
on measurement precision. Vibration tonometry is a valuable method for non-
invasive measurement of IOP without contact with reasonable precision and good
reproducibility and independently of CCT. It may thus prove to be a valuable tool for
IOP measurement in thin and surgical corneas
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SIS: New approaches for unmet needs in ophthalmology

® 3431
Intraocular pressure modulation by neuropeptides - the effect of
vasopressin

BOGNER B (1), RUNGE C (1), STROHMAIER C (1), TROST A (1),

KASER-EICHBERGER A (1), KREFFT K (1), GRABNER G (1), KIELJW (2),

SCHROEDL F (1, 3), REITSAMER HA (1)

(1) Ophthalmology and Op ry and Research Program for Exp Ophthalmology,
SALK/Paracelsus Medical University, Salzburg

(2) Ophthalmology, UTHSCSA, San Antonio, TX

(3) Anatomy, PMU, Salzburg

Elevated intraocular pressure (IOP) is a major risk factor for glaucoma. Currently, the
primary strategy to slow down glaucoma progression is IOP reduction. Numerous
studies investigated the IOP lowering effects of neuropeptides, but the complex
physiological mechanisms involved are difficult to interpret. Therefore, we investigated
the effect of arginine-vasopressin (AVP) on IOP in a multiparameter approach.In
a rabbit model the effect of iv.-applied AVP on IOP, ciliary blood flow (CilBF) and
aqueous flow (AqF) was measured simultancously by manometry, laser-Doppler
flowmetry and fluorophotometry. AVP caused a dose-dependent decrease of IOP, CilBF
and AqF. Based on the Goldmann equation the decrease of AqF at 0.08 ng/kg/min AVP
(low dose) accounted for 77.1% of the IOP reduction (9.56:2.35%), while AqF at 1.33
ng/kg/min AVP (high dose) accounted for 28.4% of the IOP decline (41.02+3.19%). The
results indicate that AqF reduction by low dose AVP is mainly caused by inhibition of
ciliary epithelium secretion. At high dose AVP AqF reduction is caused by decreased
CilBF or more likely by a combination of CilBF decline and secretory inhibition. This
conclusion is only possible with the multiparameter measurement approach presented.

® 3433
Reconstitution of a corneal endothelium by intracameral
injection of cultured endothelial cells

BRUNETTE I, BOSTAN C, THERIAULT M, FORGET K, PROULX S
Montréal

The only currently available treatment for irreversible corneal endothelial failure is allo-
transplantation, which is overshadowed by optical distortion of the posterior surface,
postoperative donor corneal endothelial cells attrition and risk of rejection. Assessment
of the in vivo functionality of a corneal endothelium reconstituted by the injection of
corneal endothelial cells in the anterior chamber of an endothelial deficiency model
allows to consider cell-injection as a possible therapy for corneal endotheliopathies.

® 3432
Novel cell therapeutical approaches to treat the corneal
endothelium

FUCHSLUGERT
Diisseldorf University Hospital, Heinrich-Heine-University, Diisseldorf

The talk will give an overview of cell therapeutical treatments of corneal endothelial
cells. The use of different vectors in nano-scale will be presented. Functional data on
transfering nucleic acids to the corneal endothelium will be discussed.

® 3434
Function follows morphology? New aspects of macula OCT
analysis

GUTHOFFR
Dusseldorf

Factors that are predictive for the outcome of medical or surgical therapy to anatomic
success are desirable. Clinical tools such as opticalcoherence tomography and
autofluorescence provide to demonstrate early morphological alterations. The value
in identifying subclinical pathologies that affects the macula may help to understand
better the natural course. The examination results of these tools may be useful for
the correlation with post-treatment visual acuity to better predict the eventual visual
function.
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® 3435
Diabetic macular edema - back to laser therapy?

JOUSSEN A
Berlin

Treatment of diabetic macular edema has changed considerably since approval of
several intravitreal drugs. Several studies demonstrated superiority of intravitreal
injections over laser therapy. Nevertheless laser approaches are currently reconsidered
with adapted protocols. This overview critically discusses the effectiveness of the
treatment approaches on the background of the pathophysiology of diabetic macular
edema.

® 3436
Noninvasive drug delivery to the retina

STEFANSSON E
Reykjavik

In general, only a small fraction of drug administered as eye drops enters the eye.
This is due to permeability barriers of the eye as well as effective rinsing of the ocular
surface. Additionally, lipophilic drug molecules are difficult to dissolve in adequate
concentrations in eye dropsWe have developed a drug delivery platform, based
on cyclodextrins, which can be used to increase drug delivery with eye drops. The
cyclodextrins are lipophilic on the inside and hydrophilic on the outside. This allows
formation of water-soluble complexes of cyclodextrins and lipophilic drug molecules,
thereby increasing the possible concentration of drug in the eye drop. Cyclodextrins
may also increase drug delivery by enhancing mucoadhesion and by facilitating
transport of drug molecules through the unstirred water layer at the surface of the eye.
We have formulated and tested cyclodextrin-dexamethasone eye drops. The eye drops
have been shown to decrease diabetic macular edema. A recent study also shows higher
and extended concentration of dissolved dexamethasone after using cyclodextrin-
dexamethasone, compared to a regular formulation of dexamethasone.
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Free paper session - IM 2/2 : Challenges in uveitis

® 3441
Healthcare resource use and costs in persistent non-anterior
non-infectious uveitis

THORNE] (1, 2), TUNDIA N (3), SKUP M (3), MACAULAY D (4), REVOL C (4),
CHAOJ (3), BAOY (3), DICK A (5)

(1) Ophthalmology, Wilmer Eye Institute, Baltimore

(2) Epidemiology, Baltimore

(3) AbbVie Inc., North Chicago

(4) Analysis Group, Inc., New York

(5) Ophthalmology, Bristol Eye Hospital, Bristol

Purpose To assess direct and indirect economic burden for privately insured US
employees with persistent non-anterior non-infectious uveitis (NIU) compared with
matched controls without uveitis.

Methods Persistent cases were 18-64 years old with =2 ICD-9 diagnoses for
intermediate-, posterior- or pan-NIU (OptumHealth, 01/1998-03/2012) with =90 days
of corticosteroid, immunosuppressant, and/or biologic use. Cases were matched 1:1 by
sex, age, region and index date to controls. Direct (medical services and prescription
drugs) and indirect (disability and medically-related absenteeism) healthcare resource
use (HRU) and costs (2012 USD) were compared using Wilcoxon/McNemar tests and
multivariate regression (adjusting for baseline characteristics).

Results Annual unadjusted mean direct HRU and costs, including inpatient (0.3 vs. 0.1
stays; $3,628 vs $586), outpatient (26.3 vs 9.6 visits; $12,038 vs $3,065), ophthalmology/
optometry (6.6 vs 0.5 visits; $3,486 vs $83), emergency (0.6 vs 0.1 visits; $267 vs $31),
and prescription drugs (13.3 vs 4.5; $10,345 vs $1,499) were significantly higher for cases
vs controls (all P<05). Indirect HRU and costs (35.5 vs 11.5 days; $6,624 vs $1,816),
specifically absenteeism (14.3 vs 4.0 days; $3,818 vs $862), also were higher for cases
vs controls (all P<.05). Adjusted total direct costs ($35,739 vs $7,670) and indirect costs
($6,902 vs $1,612) were significantly higher for cases vs controls (all P<.05).

Conclusion Persistent non-anterior NIU is associated with substantial direct and
indirect costs.

Commercial interest

® 3443
Diagnostic and prognostic value of cerebrospinal fluid analysis in
Vogt-Koyanagi-Harada syndrome

MOUALLEM A (1), TOUITOU V (1), BODAGHI B (1), CHAMPIONE (1),
DARUGAR A (1), FARDEAU C (1), CASSOUX N (2), LE HOANG P (1)

(1) Ophtalmology, Hépital Pitié Salpétriére, Paris

(2) Ophtalmology, Institut Curie, Paris

Purpose To evaluate the diagnostic and prognostic values of lumbar puncture in Vogt-
Koyanagi-Harada(VKH) syndrome.

Methods Medical records of patients seen in a single tertiary center between 1995 and
2013, with confirmedVKH syndrome according to the Revised Diagnostic Criterias,
were retrospectively reviewed. Clinical stage of the disease, cerebrospinal fluid (CSF)
analysis, therapeutic strategy, and prognosis were compared.

Results 68 patients with a confirmed diagnosis of VKH disease were initially reviewed.
Among them, 29patients (42%) had undergone a lumbar puncture (LP). 21 LP (72.4%)
were performed at the early stage of the disease, and 11 were performed at the chronic
stage of the disease (37.6%). 16 patients (55%) had a pleiocytosis. LP was abnormal in
66,7% at the acute phase and 27% at the chronic phase. An average of 62.3 lymphocytes
/mm3 was observed when LP was performed during the acute phase and an average of
9.5lymphocytes / mm3 was observed during the chronic phase (p = 0,03). For two cases,
the patient met the diagnostic criteria because of the LP findings. Patients dependant on
low doses of steroids (<5mg/d) had more lymphocytes (93,8 lymphocytesmm3) into
the initial CSF analysis compared to the patients dependant on high doses of steroids
(>5mg/d) (29,3 lymphocytesmm3) (p=0.03) when LP was performed at the acute phase
of the disease.

Conclusion The number of lymphocytes in the CSF at the diagnostic phase seems to
be one of theprognostic factors for the outcome of VKH. Patients with a low pleiocytosis
in the initial lumbar puncture should be closely monitored and may require a more
aggressive treatment. Those conclusions must be confirmed with a prospective study.

® 3442
The effect of intravitreal adalimumab on the treatment of active
noninfectious ocular inflammation: A pilot study

HAMAM R, MANSOUR A
American University of beirut, Beirut

Purpose To evaluate the short term efficacy of intravitreal adalimumab (IVA) for the
treatment of eyes with active noninfectious uveitis.

Methods In a prospective noncomparative interventional case series, consecutive
eyes with active noninfectious uveitis were injected with IVA at 0, 2 then every 4 weeks
for total of 6 months. Change in VA, grade of inflammation (cells, haze, leakage on FA
adopted from the angiography scoring for uveitis working group), and central retinal
thickness (CRT) were recorded. No systemic or ocular therapies were added to the IVA
treatment during the study period.

Results Six out of seven patients (12 of 13 eyes) completed 26 weeks of treatment. One
patient (1 eye) failed treatment. Median logMar VA at baseline was 0.243 and improved
to 0.049 at 26 weeks. Seven out of twelve eyes had improvement of 2 ETDRS lines. All
three eyes with anterior chamber cells grade =1 at baseline had zero cells at 26 weeks.
Also, all nine eyes with vitreous haze grade =1 at baseline had zero haze on last follow
up. Median CRT at baseline was 317 microns and decreased to 277 microns. Five out of
eight eyes with macular edema had complete resolution. Median FA score at baseline
was 14 and improved to 4. Using Wilcoxon Signed Rank test, the decrease in logMar,
CRT and FA score at 26 weeks compared to baseline was significant (n=12 eyes; p=0.003,
0.021, 0.002 respectively). No local or systemic side effects were detected. Stratifying the
data to include one eye per patient revealed similar results.

Conclusion IVA was safe in this pilot study; was effective in improving the VA in 7/12
eyes, resolving macular edema in 5/8 eyes & decreasing AC cells, vit haze and FA score
in 12 eyes while 1 patient (1 eye) failed treatment.

® 3444
Characterization of uveitis in association with multiple sclerosis

MACKENSEN F (1), MESSENGER W (2), HILDEBRANDT L (1), SUHLER E (2),
ROSENBAUM T (2, 3)

(1) Interdisciplinary Uveitis Center, Heidelberg

(2) Ophthalmology, Casey Eye I , OHSU, Portland

(3) Legacy Devers Eye Institute, Portland

Purpose Characterize uveitis in association withmultiple sclerosis (MS) including
anatomic presentations, age, gender, and outcome.

Methods Retrospective chart review of patients with uveitis and MS at two uveitis
centers (Portland, Oregon, USA and Heidelberg, Germany). Baseline characteristics
and ophthalmic data were collected at the patient’s first and last visits. Additionally,
neurologic records were obtained when possible. In a sub-analysis, controls with
idiopathic intermediate uveitis were compared to cases with intermediate uveitis and
MS.

Results We identified 113 patients (196 eyes), 83 (73%) female and a mean age
of presentation of 41 years (range 13-64). Vision was fair with mean visual acuity of
20/39. After classifying anatomically, intermediate, anterior, posterior and pan-uveitis
comprised 80%, 15%, 3%, and 2%, respectively. Fifty-four patients (56%) were diagnosed
with uveitis before MS, 15 patients (15%) simultaneously, and 28 patients (29%)after
having MS. Optic neuritis was present in 33% of our patients. During an average follow-
up of 4.2 years (range 0.04 — 21), visual acuity improved -0.09 logMar/year. Compared
to our location-matched controls with idiopathic intermediate uveitis(n=16), patients
with MS and intermediate uveitis were significantly older when diagnosed with uveitis
(p=0.027) and more likely to be female (p=0.01). There was no statistical difference in
visual acuity or rate of vision change between our cases and controls.

Conclusion Uveitis with MS generally presents as intermediate uveitis with a minority
presenting with anterior uveitis. Patients are significantly older and more likely to be
female than patients with idiopathic intermediate uveitis. The visual prognosis is
generally favorable.

Commercial interest



Free paper session - IM 2/2 : Challenges in uveitis

® 3445

The Dublin Uveitis Evaluation Tool (DUET) — an algorithm for
earlier diagnosis of spondyloarthropathies by ophthalmologists
in acute anterior uveitis.

OROURKE M (1, 2), HAROON M (3) RAMASAMY P (1), ITZGERALD O (3),
MURPHY C(1)

(1) RCSI Dept of Ophthalmology, Royal Victoria Eye and Ear Hospital, Dublin

(2) Education and Research Centre, St Vincent’s University Hospital, Dublin

(3) Department of Rheumatology, St Vincents University Hospital, Dublin

Purpose The association between anterior uveitis (AU) and spondyloarthritis (SpA)
is well established. However, no algorithm exists to advise the ophthalmologist of
which patients with AU should be referred to the rheumatolgist as a suspect SpA. Early
diagnosis in SpA is key as disease severity and morbidity is related to disease duration.
This study firstly establishes the incidence of SpA in an Irish cohort of patients attending
eye casualty with previously unknown SpA. It also establishes a highly effective
predictive algorithm to advise which patients should be referred to a rheumatologist
as potential SpA.

Methods 104 consecutive patients with non-infectious AU were recruited
prospectively and subsequently screened by a rheumatologist for SpA. The most
statically significant features were used to generate a predictive algorithm which was
subsequently validated in a further cohort of 80 patients.

Results The incidence of SpA is 41.5% with average duration of backache 9.36 years.
Multiple regression analysis with detailed step wise post-hoc analysis identified that
patients <45 years, with backache >3 months should have HLA-B27 checked. If positive,
a referral is appropriate. If negative, a history of psoriasis should be ascertained and
if present, the patient should be referred. This algorithm has sensitivity of 95% and
specificity of 98%. Validation of this algorithm in a second cohort had comparable
sensitivity and specificity.

Conclusion The ophthalmologist has a necessary role in identifying SpA. Close
collaboration between ophthalmologists and rheumatologists utilizing our algorithm
will result in earlier treatment intervention to improve disease outcome.

® 3446

Changes in vitreous haze over time with intravitreal sirolimus
in noninfectious posterior-segment uveitis (NI-PSU): results of
SAKURA Study 1

BODAGHI B (1), ALT'Y (2), YANG Y (2) CHERNOCK M (2), THURAU S (3),
PAVESIO C (4)

(1) Ophthalmology, Paris

(2) Santen, Emeryville

(3) Ophthalmology, Munich

(4) Ophthalmology, London

Purpose To evaluate changes in vitreous haze (VH) scores over time in in SAKURA
Study 1, a randomized, double-masked, multicenter, international phase III study of
subjects with active NI-PSU.

Methods 347 subjects with active NI-PSU (VH score >1.5+) were randomized to
intravitreal sirolimus (44, 440, or 880 ug), given every 2 months. VH scores were
assessed at Week 2 and Months 1-5.

Results At baseline, the mean (SD) VH scores were 1.9 (0.44) for the 440 pg group
and 1.9 (0.50) for the 44 pg group. The risk:benefit profile was most favorable with
440 pg: Significantly more patients achieved a VH score of 0 at Month 5 (the primary
endpoint) with 440 pg vs 44 pg (22.8% vs 10.3%; p=.025). 440 pg was also significantly
more effective than 44 pg in achieving a VH score of 0/0.5+ (51.8% vs 35%; p=.012).
Improvement was seen as early as Week 2 with 440 pg (22.8% with VH=0/0.5+) and
continued improvement with this dose was seen at every analysis visit (36.0%, 40.4%,
49.1%, 42.1%, and 51.8% with VH=0/0.5+ at Months 1-5, respectively).

Conclusion Intravitreal sirolimus 440 pg significantly improved inflammation in this
diverse NI-PSU population. VH improvement was seen as early as 2 weeks after the first
injection and continued through Month 5. Treatment with intravitreal sirolimus 440 pg
appears to be effective in treating NI-PSU, with a balanced safety profile.
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SIS: Pediatric cataract surgery

® 3451
Long-term follow-up of the bag-in-the-lens in children

TASSIGNON M]
Department of Ophthalmology, Edegem

Over the years the visual prognosis of pediatric cataract has significantly improved.
Final visual outcome depends upon many factors: age of onset, uni- or bilaterality,
pre- and coexisting ocular abnormalities, timing of surgery, postoperative course and
complications, and adherence to amblyopia treatment.We present a series of 46 eyes
implanted with the bag-in-the-lens intraocular lens (BIL IOL), of which 30 bilateral and
16 unilateral eyes. A significant improvement in best-corrected visual acuity (BCVA)
was obtained in all but one case (PFV case with glaucoma) though with a significant
difference between uni- and bilateral cases. BCVA above 0.5 was achieved in 26, and
of 1.0in 17 of the bilateral cases. Of the unilateral cases only 5 achieved a BCVA above
0.5 while none achieved 1.0.The likely reasons for the poorer outcome in unilateral
cases include a higher rate of ocular comorbidity (4 cases of PFV in this series) and the
increased tendency towards amblyopia in unilateral cases despite early and intensive
visual rehabilitation treatment.In conclusion, the BIL IOL can be considered a safe and
well-tolerated approach for pediatric cataract with favorable visual outcomes and a low
rate of VAR and other complications.

Commercial interest

® 3453
Cataract surgery in children with syndromes or mental
retardation

BREMOND-GIGNAC D (1, 2)
(1) Ophthalmology, University Hospital, Amiens
(2) CNRS, FR3636, Paris V

Specific complications of cataract surgery in children are well known. Refractive errors,
strabismus, amblyopia, glaucoma, posterior capsule opacification, inflammation, retinal
complication. Young patients with syndromes or mental retardation can present some
particular features that need to be evaluated and anticipated. Essentially they come
from two directions. One is linked to ocular conditions that can be associated with
the syndrome, such as microphthalmia, nanophthalmos, anterior segment dysgenesia,
aniridia, frequency of capsular opacification, 10 L calculation and complications,
persistent fetal vasculature needs complex ultrasound examination to evaluate the
surgical options, ocular misalignement, glaucoma, coloboma, retinal anomalies. The
other condition is linked to mental retardation and the post-operative capacity of the
child. The different surgical procedures with each step and aphakia correction are
discussed following specific ocular conditions and should be adjusted with the level of
mental retardation.

® 3452
Cataract surgery in infants: should I implant an IOL?

VANDERVEEN D
Boston

Implantation of an intraocular lens (IOL) in infancy remains controversial, and the
decision about implantation may be driven by many factors. Some of these factors
include age of the infant, unilateral vs bilateral status, presence of other ocular
abnormalities, age at surgery, socioeconomic status of the family, environmental
conditions, and surgeon preference and expertise. The risks and benefits of alternatives
for correction of aphakia in infants will be reviewed, and current practice strategies
in the United States discussed. The results of the Infant Aphakia Treatment Study,
a randomized prospective multicenter study, can also help decision making in this
context. This study showed, to age 5 years, similar visual outcomes for infants who had
IOL vs. contact lens correction of unilateral aphakia. However, there was a higher rate
of adverse events (81% vs 56% eyes) and additional intraocular surgeries (72% vs 21%) in
the group receiving primary IOL implantation compared to the group treated with an
aphakic contact lens. These risks should be weighed with regard to the other factors at
play in each case of infantile cataract.

® 3454
Pars plana vitrectomy and IOL implantation in uveitic children
with cataract

NYSTROM A, PALSSON S, SJODELL L, JAKOBSSON G, BYHR E, ANDERSSON
GRONLUND M, ZETTERBERG M
Department af clinical neuroscience and rebabilitation, Molndal

We have performed a study with the purpose to evaluate the outcome of combined
cataract surgery with primary intraocular lens (IOL) implantation and pars plana
vitrectomy (PPV) in children with uveitis. This paper is accepted for publication in
Journal of ocular immunology and inflammation.
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SIS: Pediatric cataract surgery

® 3455
Update from the Swedish national pediatric cataract quality
registry

TORNQVISTK
Dept of Ophthalmology, Lund University, Lund

Purpose: To present recent data from the Swedish/Danish pediatric cataract register
(PECARE), a register with the aim of improving pediatric cataract care. Methods: A
web-based register, the Pediatric cataract register, PECARE, with data on cataract
operations in children <8 years old in Sweden and Denmark is used. The participating
clinics have access to their own results together with the results of the total database on-
line at any time.Results: On Dec 31 2013 the register contained data on 562 registered
operations in 403 children, 209 (52%) boys and 194 (48%) girls.In 199 cases (49%) the
cataract was bilateral and in 204 (51%) unilateral. Altogether 159 individuals (39%)
had undergone bilateral operation and 244 (61%) unilateral operation. In 67/159 cases
(42%) operation had been performed in both eyes the same day. Totally 209 patients
(300 eyes) have at least one registered follow-up at 1, 2, 5 or 10 years of age. Data from
these follow up registrations will be presented. Conclusion: The web based register
“Pediatric cataract register, PECARE" gives the participating clinics up dated results on
line. Aggregated data provide valuable information which can be used to improve the
care of children with cataract.
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SIS: Doctor, I see things that aren’t there

® 3461
The initial consultation

SPILEERS W
Leuven

A patient reporting flashing lights, shimmering, positive scotoma, hallucinations, ..
.needs a full (neuro-)ophthalmological work-up.The ophthalmological work-up includes
visual acuity testing, biomicroscopy of the anterior segment, examination of the fundus.
In selected cases, more specific ophthalmic testing such as visual electrophysiology is
needed. Sometimes a general work up is indicated The different neuro-ophthalmological
causes of reporting positive phenomena will be introduced.

® 3463
Neurological considerations

KAWASAKI A
Lausanne

Seeing light flashes, scintillations, movement, simple or complex forms which are
not based on actual sensory visual input from the external world represents a group
of positive visual phenomena , often referred to as « hallucinations ».  Such visual
experiences arise from abnormal endogenously- activated neural discharges and can
originate from any part of the visual system. In certain cases of disordered spatial
perception, the lesion may even arise from the brainstem vestibular pathway. This
lecture will examine the possible central mechanisms by which hallucinations are
generated and give clinical examples of different types of positive visual phenomena.

® 3462
Genetically determined disorders

LEROY B
Ghent

Purpose:To describe genetically determined conditions which affect retinal and optic
nerve function and can lead to seeing things which arent there.Methods:A case
presentation format will be used to illustrate different genetically determined conditions
leading to visual hallucinations. Both clinical and electrophysiological phenotypes as
well as genotypes will be discussed.Results:Phenotypes of genetically determined retinal
diseases leading to visual hallucinations are very different. Often, the ophthalmologist
can make a real difference by explaining the cause of the complaints.Conclusions:Very
diverse conditions may give rise to seeing things which aren't there. Clinical examination
and electrophysiology allow making a correct diagnosis.

® 3464
The role of electrophysiological investigation

HOLDERGE (1, 2)
(1) Moorfields Eye Hospital, London
(2) UCL Institute of Ophthalmology, London

Purpose: To describe the diagnostic electrophysiological features associated with
disorders that may present with positive phenomena.

Methods: Standardised electrophysiological testing, performed to incorporate and
exceed the Standards of the International Society for Clinical Electrophysiology of
Vision.

Results: [llustrative cases will be used to demonstrate diagnostic electrophysiological

features in a variety of disorders.

Conclusions: The objective functional data provided by electrophysiological testing
are of considerable importance to the diagnosis and management of conditions
associated with positive phenomena.



Free paper session - PBP 1/1 : Choroidal neovascularisation, optic nerve and diabetic retinopathy

® 3471
Prognostic factors in myopic choroidal neovascularisation

SILVA R (1), WONG TY (2), ASMUS F (3)

(1) Faculty of Medicine, University of Coimbra (FMUC) and Ophthalmology
Department, Coimbra

(2) Singapore Eye Research Institute, Singapore National Eye Center, Duke-NUS
Graduate Medical School, National University of Singapore, Singapore

(3) Bayer HealthCare Pharmaceuticals, Berlin

Purpose To assess effects of age and baseline axial length on best-corrected visual
acuity (BCVA) in patients (pts) with myopic CNV receiving intravitreal aflibercept
(IVT-AFL).

Methods MYRROR was a 48 week, double-masked, sham-controlled, Phase 3
multicentre study (NCT01249664). Pts were randomised 3:1 to IVT AFL or sham/IVT-
AFL (sham to Week 20 [W20]; IV T-AFL from W24 to W48). Post hoc analyses assessed
effects of baseline pt age and axial length on mean BCVA change at W24 and W48.
Subgroups were based on median cut-offs (age: <62 y vs >62 y; axial length: <28.6 mm
vs >28.6 mm).

Results 121 pts were analysed (IVT-AFL, n=90 / sham/IVT-AFL, n=31). With age
<62y, mean BCVA changes were 13.0/14.7 letters (W24/\W48) for IVT-AFL vs -0.8/
8.1 for sham/IVT-AFL. With age >62 y, changes were 11.1/12.2 letters for IVT-AFL vs
-3.6/-12 for sham/IVT-AFL. With axial length <28.6 mm, mean BCVA changes were
12.6/13.8 letters (\W24/\W48) for IVT-AFL vs -2.1/1.7 for sham/IVT-AFL. With axial
length >28.6 mm, changes were 11.6/13.2 letters for IVT-AFL vs -2.0/7.0 for sham/IV'T-
AFL. Correlation coefficients based on age were -0.234 and -0.215 (W24/\W48) (both
P<0.05); coefficients based on axial length were non significant. Ocular AEs were mainly
mild and occurred at a similar rate with IVT-AFL and sham/IVT-AFL (37.4% vs 38.7%;
most common, respectively: conjunctival haemorrhage [11.0%] and punctate keratitis
[12.9%]).7 (5.7%) pts had a serious AE (all IVT-AFL; only one SAE in study eye [macular
hole]). No deaths were reported.

Conclusion IVT-AFL was well tolerated and associated with clinically meaningful
BCVA improvements in pts stratified by age or baseline axial length. Treatment benefits
may be greater among younger myopic CNV pts. Baseline axial length did not appear
to affect outcomes.

Commmercial interest

® 3473
Correlation between peripapillary choroidal thickness and
retinal vessel oxygen saturation in young healthy individuals

VAN KEERK (1), ABEGAO PINTO L (2), WILLEKENS K (1), STALMANS 1 (1, 3),

VANDEWALLEE (1)

(1) Department of Ophthalmology, University Hosp

(2) Department of Pharmacology and Neurosciences, Faculty of Medicine of Lisbon,
Lisbon

(3) Department of Ophthalmology Neurosciences, Lab
KULeuven, Leuven

itals Leuven, Leuven

/'7f0[, 1l IQ},’

Purpose To investigate the correlation between the peripapillary choroidal thickness
(CT) and the retinal vessel oxygen saturation (SO2) in young healthy individuals.

Methods Young healthy volunteers were recruited in this observational, cross-sectional
study. Peripapillary CT was obtained using enhanced depth imaging optical coherence
tomography (EDI-OCT). Arterial (Sa0O2) and venous retinal oxygen saturation (SvO2)
were measured by a noninvasive spectrophotometric retinal oximeter in all four
quadrants. Spearman'’s rank correlation and multiple regression analysis were used to
determine relationships between choroidal thickness and oxymetric parameters.

Results 54 eyes of 54 individuals aged 21.6:1.1 years were analyzed. Average SaO2
(92.3+3.0%) and SvO2 (55.444.6%) were positively correlated with the average
peripapillary CT at 500pm from the optic disc margin (Spearmans’s R = 0477, p < 0.001
and 0414, p < 0.002 respectively). These results were confirmed to be independent of
intraocular pressure and hemodynamic parameters on multivariate linear regression
analysis (p < 0.01).

Conclusion In young healthy individuals, retinal vessel oxygen saturation appears to be
positively correlated with the peripapillary choroidal thickness.

® 3472
Visual outcomes following intravitreal aflibercept in patients
with myopic choroidal neovascularisation

KOROBELNIK ] (1, 2, 3) IKUNOY (4), ASMUS F (5)

(1) Service d'ophtalmologie, Hopital Pellegrin, Bordeaux

(2) Université Bordeaux Segalen, Bordeaux

(3) Centre INSERM U897-Epidemiologie-Biostatistique, Bordeaux

(4) Department of Ophthalmology, Osaka University School of Medicine, Osaka
(5) Bayer HealthCare Pharmaceuticals, Berlin

Purpose To evaluate visual acuity outcomes in patients (pts) with myopic CNV
receiving intravitreal aflibercept (IVT-AFL) or sham injection in the international, 48
week, Phase 3 MYRROR trial (NCT01249664).

Methods Pts were randomised 3:1 to IVT AFL or sham/IVT-AFL (sham to Week
20; IVT-AFL from Week 24 to Week 48). We report on exploratory post hoc analyses
evaluating proportions of pts achieving visual gains (ETDRS letters) and the associated
time course.

Results 121 pts were analysed (IVT-AFL, n=90/ sham/IVT-AFL, n=31). At Week 24,
63.3% and 38.9% of IVT-AFL pts had gained =10 or =15 letters from baseline. In the
sham/IVT-AFL group, 12.9% and 9.7% had gained =10 or =15 letters from baseline.
By Week 48, the proportion of IVT-AFL pts gaining =10 or =15 letters was 68.9% and
50.0%, respectively. At Week 48 in the sham/IVT-AFL group (i.e., 24 weeks after IVT-
AFL initiation), 41.9% and 29.0% of pts had gained =10 or =15 letters from baseline,
respectively. Ocular AEs were mainly mild and occurred at a similar rate with IVT-
AFL and sham/IVT-AFL (37.4% vs 38.7% most common, respectively: conjunctival
haemorrhage [11.0%] and punctate keratitis [12.9%]). 7 (5.7%) pts had a serious AE (all
IVT-AFL; only one SAE in study eye [macular hole]). No deaths were reported.

Conclusion The proportion of IVT-AFL pts who gained =10 or =15 letters by Week
24 was well maintained and even slightly increased at Week 48. Clinically meaningful
benefits from IVT-AFL were also observed at Week 48 in the sham/IVT-AFL group.
However, the proportion of gainers did not reach the extent seen in the initial IV T-AFL
group, suggesting that earlier [VT-AFL treatment should be recommended.

Commercial interest

® 3474
Findings in low luminance kinetic and static perimetry

KRASTEL H (1), GAGYI-PALFFY Z (2), BEUTELSPACHER S (3),
SCHLICHTENBREDE F (1), JONASJ (3)

(1) Dept. of Ophthalmology, University Medical Center, Mannbei
(2) Oculus Optik Geriite GmbH, Wetzlar

(3) Mannheim Medical Faculty, University of Heidelberg, Mannheim

Purpose To transfer the neutral density filter test to perimetry; i.e. to show that the
diagnostic battery can be supplemented by low luminance visual fields, if the standard
procedures yield unsatisfactory information.

Methods The Goldmann perimeter uses one single incandescent light source for both
stimulus and background illumination (BI). By dimming the luminance was reduced
by 0.6 log units. The accompanying change in colour temperature was ignored. The
i) Twinfield and ii) Tiibingen automatic perimeters were modified to low luminance
conditions using neutral grey filters i) in front of the eye, or ii) in the stimulus and the BI
light paths. Special attention was paid to perform glaucoma fields at normal IOP level
as proven by GAT and/or by Corvis tonometry (the latter to avoid affection of the tear
film by anesthetics).

Results Low luminance perimetry produces more pronounced scotomas in kinetic, and
more distinct loss of sensitivity in static perimetry than otherwise identical perimetric
procedures in standard luminance. Cases concern inflammatory, ischemic and
compressive optic nerve diseases, glaucoma, and ischemic and diabetic retinopathies.
Results in hereditary, dystrophic and toxic retinal conditions vary depending on
whether the rods and the scotopic system are mainly affected, or the cones and the
photopic system. Cone diseases lack visual field deterioration in low luminance and
instead may show improvement.

Conclusion Low luminance perimetry is a supplementary diagnostic tool which may
add helpful diagnostic information, particularly if standard results are insignificant.
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Free paper session - PBP 1/1 : Choroidal neovascularisation, optic nerve and diabetic retinopathy

® 3475
Silencing HuR: a new potential pharmacological strategy to
target VEGF

AMADIOM (1), PASCALE A (1), GOVONI S (1), DRAGO F (2), BUCOLO C (2)
(1) Dept of Drug Sciences, Pavia University, Pavia
(2) Dept of Clinical and Molecular Biomedicine, Catania University, Catania

Purpose VEGE a key element in the pathogenesis of proliferative diabetic retinopathy
(DR), is regulated at post-transcriptional level by HuR protein (mRNA-stabilizing
human Embryonic Lethal Abnormal Vision protein), which binds to VEGF mRNA and,
following diabetes-induction, positively affects its expression. We investigated the effect
of the in vivo administration of a silencing RNA (siRNA) which down-regulates HuR
expression on the diabetes-induced VEGF increase.

Methods Diabetes was induced in rats by streptozotocin (STZ) injection (Amadio et
al,, Biochem. Pharmacol. 80: 1230-1237, 2010). After 24 h from STZ injection, 2.5uM
siRNA (commercially available) against HuR was intravitreally administered. Animals
were sacrificed 48 h after siRNA injection and retinal tissues collected. HuR and VEGF
retinal protein levels were analyzed by Western blotting and ELISA, respectively.

Results siRNA treatment blunts HuR protein increase in STZ rat retina (mean gray
level ratio of HuR/a-tubulin + SEM.: CTR 100% + 4.8; CTR+siRNA 99% + 9.3; STZ 147%
+ 7.5, STZ+siRNA 109% + 7.3; p<0.0001 STZ+siRNA vs. STZ) and, as a consequence,
dampened VEGF production (STZ+siRNA 9.5 pg/mg + 3.5 vs. STZ 18.2 pg/mg + 4.2;
p<0.05).

Conclusion HuR protein represents a novel pharmacological target useful to
counteract pathologies implicating VEGF deregulation, such as DR.

® 3476

Ghrelin’s effects in diabetic retinopathy: Inhibition of choroid
retinal cells migration cultured under a hyperglycemic
environment.

ROCHA DE SOUSA A (1), SILVA-GOMES R (2), PEREIRA-SILVA P (2),

AZEVEDO-PINTO S (2) MOLEIRO A (2), CONCEICAO G (2),

LEITE-MOREIRA AF (2)

(1) Department of Senses Organs; Faculty of Medicine; University of Porto, Porto

(2) Department of Physiology and Thoracic Surgery; Faculty of Medicine; University of
Porto, Porto

Purpose The purpose of this work is to investigate the effect of ghrelin in a primate
choroid retinal cell line cultured under hyperglycemic conditions and its effect on the
early changes of diabetic retinopathy in an animal model of typel diabetes mellitus
(DM1).

Methods A RF/6a cell line was used in the in vitro assay. Cell migration was assessed
using the wound healing assay under increasing (0-300mM) glucose concentrations. To
test its effect, ghrelin was added (10-5-10-10nM) to the cell cultures for 24h. Positive
controls had VEGF added to the medium. For the in vivo studies, diabetic Wistar rats
received intravitreal injections of either ghrelin (81nM) or saline every 4 weeks for 3
months. Vascular permeability was assessed using the Evans blue assay.

Results Increasing concentrations of glucose show a reduction in cell migration
distance. We defined 10 mM of glucose as the basal and 250 mM as the hyperglycemic
condition. At a concentration of 10-8 nM ghrelin potentiates the reduction of migration
induced by the hyperglycemic medium, and reduces the migration induced by VEGE.
Regarding the in vivo model, diabetic animals treated with intravitreal ghrelin injections
showed no alteration in vascular permeability, when compared with diabetic controls.

Conclusion Ghrelin reduces cell migration in choroid-retinal cells under

hyperglycemic media, but appears to have no effect on the vascular permeability in a
DMI animal model.
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Industry-sponsored symposium 4: Aflibercept: Setting its sight on DME

® 3531 ® 3532
Science behind the disease Managing the DME patient
SCHLINGEMANN R PEARCEI
Amsterdam Liverpool
ABSTRACT NOT PROVIDED ABSTRACT NOT PROVIDED
® 3533
VIVID and VISTA: Clinical trial results and implications
KOROBELNIK]
Bordeaux

ABSTRACT NOT PROVIDED
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SIS: Recent developments in laser Doppler flowmetry

® 3611
Pulsatile versus non-pulsatile choroidal blood flow in Primary
Open-Angle Glaucoma (POAG)

RIVA C (1), ABOU SAMRA W (2), POURNARAS C (3)

(1) Medicine of University of Lausanne, Lausanne

(2) Ophthalmic Center, M. University, M

(3) Colline Ophthalmology Center, Memorial Rothschild Clinical Research Group,

Geneva

Purpose After demonstrating altered subfoveal choroidal blood flow(F)in POAG
(AbouSamra et al, Acta Ophthal 2012,we now studied the waveform of the pulsatile
component of F(FP) in normal subjects and POAG patients.

Methods Using laser Doppler Flowmetry (LDEF and FP were measured in 17 healthy
controls and 19 age- and sex-matched POAG patients. We determined the waveform
amplitude A(=1-FPdiast/FPsyst) during the heart beat and the times T(d-s) and T(s-d)
to increase from the diastolic to the systolic and to decrease from the systolic to the
diastolic values of FP, respectively.

Results Both mean F and mean FP were significantly (p < 0.001 and p = 0.02,
respectively) reduced in the POAG compared to the control group. However mean FP/
mean F was not significantly different between groups. Relative to the brachial artery
value, the A-value at the subfovea was significantly increased in POAG compared to
controls. The mean vascular resistance (R = mean perfusion pressure /mean F) was
markedly increased(p < 0.0001 in the POAG group. There was no significant differences
in T(d-s) and T(s-d) between the groups.

Conclusion These LDF-based findings further support the presence of hemodynamic
alterations in the subfoveal choroid in POAG.

® 3613
Effect of acute hypoxia or hyperoxia on the optic nerve head and
choroidal blood flow in healthy humans

CHIQUET C(1,2 3), ZHOU T (1, 3), GALLICE M (1, 3), APTEL F (1, 3),
TRUFFERF (4), GEISER M (4)

(1) Department of Ophthalmology, University Hospital of Grenoble, Grenoble
(2) UJF-Grenoble 1, Grenoble

(3) INSERM 1042, Grenoble

(4) HES-SO//Valais, Engineering system, Sion

This presentation deals with the ocular vasoreactivity to acute hypoxia and hyperoxia
in young healthy subjects (n=16). The protocol consisted in a 15-min inhalation of 100%
02 (hyperoxia) or 10.5% O2 + N2 (for a stable SpO2 of 85%, hypoxia) in normocapnic
conditions. Blood flow was measured using laser Doppler flowmetry in the subfoveal
choroid or at the temporal site of the optic nerve head (ONH). Hypoxia induced a
significant 30+10% increase in ONH blood flow (due to simultaneous VEL and VOL
rise). Hyperoxia significantly decreased ONH blood flow by 12+7% (due to both VEL
and VOL decrease). Choroidal blood flow was not affected by hypoxia or hyperoxia.
We will discuss the mechanisms associated with the effect of gas and the difference of
response between choroid and ONH.

® 3612
LDF and assessment of autoregulation

SCHMETTERERL (1, 2)
(1) Medical Physics and Biomedical Engineering, Vienna
(2) Clinical Pharmacology, Vienna

The main advantage of laser Doppler flowmetry is its excellent time resolution. This
allows for continuous measurement of tissue blood flow during changes in perfusion
pressure. As such the technique is optimally suitable to assess autoregulation, referring
to the ability of a vascular bed to maintain its blood flow in response to changes in
perfusion pressure. In the eye the technique has been applied for both measuring optic
nerve head blood flow and subfoveal choroidal blood flow. For both vascular beds
data have been obtained using either an experimental increase or decrease in ocular
perfusion pressure. In addition, data are available showing the complex regulation
of ocular blood flow when both mean arterial pressure and intraocular pressure are
modified.

* 3614
Choroidal blood flow and choroidal thickness

POURNARAS C (1), DONATI G (2), FROUNTZOU E (2), GEISER M (3),

RIVA CE (4)

(1) Memorial Rothschild Clinical Rechearch Group, Colline Ophthalmology Center.,
Geneva

(2) Colline Ophthalmology Center., Geneva

(3) University of Applied Sciences of Western Switzerland, Sion

(4) University of L L

A progressive decrease of the choroidal blood flow related to macular degeneration
was observed with glaucoma and aging. Abnormal regulation of the choroidal blood
flow in patients suffering from neovascular AMD or Diabétic microangiopathy was
also reported. Recent clinical studies haveshown a decrease of the choroidal thicknessof
in high myopia, AMD or in retinal dystrophies and increased choroidal thickness in
central serous chorioretinopathy.Continuous real time Laser Doppler Flowmetry (LDF)
has been used in humans for the evaluation of the subfoveal choroidal circulation and
the investigation of the regulatory processes of the choroidal blood flow in response
to various physiological stimuli, such as increase and decrease of the ocular perfusion
pressure.The correlation of the subfoveal choroidal blood flow with the anatomical
changes of the choroidal circulation, as observed by enhanced depth imaging optical
coherencetomography(EDI-OCT), was investigated in healthy volonteeres.No
significant correlation was found between the subfoveal choroidal thickness and the
choroidal blood flow. However, decreased subfoveal choroidal thickness was associated
with decreased refractive error and axial length.
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® 3615
Laser Doppler flowmetrie on small animal

GEISER M (1), TRUFFER F (1) MENTEK M (2), BERNABEIM (3), APTEL F (2, 4),
CHIQUET C (2, 4)

(1) HES-SO//Valais, Engineering system, Sion

(2) INSERM 1042, Grenoble

(3) University of Modena, Modena

(4) Department of Ophthalmology, University Hospital of Grenoble, Grenoble

We present a compact fundus camera designed to measure the blood flow in small
animals based on laser Doppler flowmetry (LDF). The small animal is immobilized on a
modified stereotaxic table and the pupil of the LDF device is superposed by translation
to the pupil's eye of the animal. Then rotation centered at the pupil is used to point
the probing beam to the optic nerve head (ONH) or on retinal arteries (RA). LDF
parameters Vel, Vol and F were assessed with a rotating teflon wheel simulating Doppler
signal. Experiments were conducted on anesthetized adult male Wistar and Brown
Normay rats. We demonstrated stable LDF parameters over 1 hours on RA and optic
ONH for 6 and 10 rats respectively. Reproducibility is good for Vel on RA and ONH and
moderate for Vol and F ONH. Transient ocular blood flow was blocked by increasing
intra-ocular pressure (IOP). Vel decreases significantly by 70% of baseline. Vel on RA
was recorded during rat euthanasia. Vel decreases to the same level as for increased IOP.
Vel measurement on RA are feasible, however measurement on ONH are more difficult
probably due to a scare capillary network.
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Course 10: How to get your research published?

® 3621
How to get your research published?

PLEYER U (1), STEFANSSONE (2), KIVELA T (3), DUA H (4)
(1) Berlin

(2) Reykjavik

(3) Helsinki

(4) Nottingham

Researchers often face the challenge of getting their work published. The goal of this
session will be to provide some keys to write a high quality paper that will help to
transform your ideas and findings into a research article. The panelists will discuss major
aspects of the editorial process including basic decisions,e.g. where to submit your work,
how to organize and prepare a manuscript and how to deal with the review process.We
will raise the discussion on issues like:- How to choose a journal?- How to organize your
paper?- What are the characteristics of a good manuscript?- How to interpret the letter
from the editor?- How to write a good reply to the reviewers?- What to do when your
paper is rejected?In addition, the personal view from an authors and editors perspective
will be given in a vivid discussion with the participants.

® 3623
How to get your research published?

KIVELAT
Department of Ophthalmology, Helsinki Iniversity Central Hospital, Helsinki

A primary criterion for publishing a paper is novelty of its data. This extends to the
introduction and discussion of the paper. These can not consequently be cut and pasted
from published literature, not even from the author’s previously published papers. The
journals typically require the authors to confirm that their submission is unique and
that the data are new. Violations of these rules may today result in retraction of the
paper after publishing, even years or decades after its publication, if plagiarism or self
plagiarism is later detected. One must also be certain to submit only unaltered images
and data. Many universities and some journals provide today on-line tools that can be
used to check whether the manuscript has borrowed verbatim from the literature. The
advent of on-line manuscript review and publishing may tempt to copy from previous
papers without rephrasing or attribution, habits which should carefully be avoided. On
the other hand, electronic publishing is low cost and easy to start, which recently has
resulted in proliferation of so-called “predatory” gold open access publishers. Guidelines
are discussed which may help authors to identify such publishing forums and to avoid
plagiarism.

® 3622
How to get your research published?

STEFANSSON E
Reykjavik

The quality of an article depends first and foremost on its scientific content. However,
the way in which the scientific material is presented may determine whether it
will receive proper attention. The aim of this presentation is to point out general
characteristics of good papers.The title can decide whether a potential reader will give
your article a proper look. A good title is descriptive and may also give a statement if the
journal style allowsThe abstract is the most important part of your article. People will
proceed to read the article only if they find the abstract interesting.Describe the material
or patients and the methods in brief. It is advisable to specify the study design.Present
the most important results in a brief manner. Give quantitative data with confidence
limits whenever applicable. The reader wants to know what your results were, not just
whether they were “statistically significant’In the discussion, put your data into context
with the clinical practice, literature or both. What have we learned? A common mistake
is to include general conclusions which are not specifically supported by the data
presented. Please check that the conclusions are in line with the stated aim of the study.

® 3624
How to get your research published?

DUAH
Nottingham

ABSTRACT NOT PROVIDED



SIS: Corneal dystrophy & laser keratoplasty: updates

® 3631
Excimer vs Femtosecond laser for nonmechanical keratoplasty —
Where are the true benefits?

SEITZ B (1), EL-HUSSEINY M (1), JANUNTS E (2), LANGENBUCHER A (2),
SZENTMARY N (1)

(1) Department of Ophthalmology, Saarland University Medical Center, Homburg
(2) Experimental Ophthalmology, Saarland University, Homburg

Purpose: To compare the intraoperative feasibility and postoperative outcome of the
excimer (EXL) and femtosecond laser (FSL) for penetrating keratoplasty (PKP).

Methods: Since 1989 more than 3500 non-contact nonmechanical PKPs using the
Zeiss-Meditec MEL70" 193 nm EXL along metal masks with eight “orientation teeth/
notches” (PKP) were performed. Since 2006 various groups applied the FSL for PKP
with various 3D-configurations.

Results: The technique of EXL PKP may improve donor and recipient centration,
reduce “vertical tilt” and “horizontal torsion” of the graft in the recipient bed, thus
resulting in significantly less “all-sutures-out” astigmatism, higher regularity of the
topography and better visual acuity. Clinical results of FSL PKP - requiring variable
amounts of applanation thus causing distortion of corneal tissue - are still very limited
and not yet finally convincing.

Conclusions: Because of undisputed clinical advantages, especially in eyes with
keratoconus, EXL trephination is still favoured in Homburg/Saar in daily practise. To
determine potential benefits of FSL over EXL PKP, a prospective randomized study for
keratoconus and Fuchs dystrophy is ongoing in Homburg/Saar.

® 3633
Corneal dystrophies related to cholesterol metabolism (fish eye
and Schnyder dystrophy)

KESTELYN P
Gent

Schnyder corneal dystrophy (SCD) is a rare corneal dystrophy characterized by
abnormally increaseddeposition of cholesterol and phospholipids in the cornea. SCD
is inherited as an autosomal dominant trait with high penetrance and has been mapped
to the UBIADI gene on chromosome 1p36.3.Diseases of systemic lipid metabolism
that cause corneal opacification, such as lecithin- cholesterolacyltransferase (LCAT)
deficiency and fish eye disease (FED), should be considered in the differential diagnosis.
LCAT deficiency and FED are both entities that result from deficiency of the LCAT
enzyme. LCAT deficiency is defined by deficient LCAT activity towards HDL and
LDL whereas FED is defined by decreased LCAT activity against HDL only. When
comparing LCAT deficiency and FED to SCD, there are numerous differences to help
distinguish all 3 entities. Both LCAT deficiency and FED are inherited in an autosomal
recessive manner while SCD has autosomal dominant inheritance. Systemically, SCD
has a normal level of LCAT enzyme activity and normal HDL levels. Both LCAT
deficiency and FED show abnormally low levels of HDL. SCD is often associated with a
true arcus lipoides, unlike FED and LCAT deficiency.

® 3632
New insights into genetics of Fuchs dystrophy

BARATZ K
Rochester

Fuchs endothelial corneal dystrophy (FECD) is a common, familial trait. Several genes
have been associated with the disease, including LOXHD1, SLC4A11, TCF4, ZEB-1 and
COLBA2 which has been identified as a cause of an early-onset Fuchs-like disease. The
evidence for these genetic associations will be reviewed and new data will be shared.
To date, the most sensitive biomarker for FECD is an intronic TGC trinucleotide
expansion in the TCF4 gene which is present in the majority of FECD cases and in
a small proportion of normal control subjects. Within families, this tricnucleotide
expansion tends to segregate with the disease phenotype. The biology of trinucleotide
expansion diseases and possible mechanisms by which TGC expansion may conribute
to FECD will be presented. A brief discussion of recent advances in our understanding
of the pathophysiology of FECD, such as the unfolded protein response and oxidative
stress, will also be presented in order to highlight the challenges in linking the implicated
causative genes with the biochemical pathways involved in the disease.

® 3634
Current revision of the international classification of corneal
dystrophies (IC3D)

LISCHW
Hanau, Augenklinik

The International classification of corneal dystrophies (CD) was published by the
International committee for classification of corneal dystrophies (IC3D) in the Journal
CORNEA in 2008.In the meantime, we propose some revisions. I'd like to present the
main points:1. New general classification of CD2. Spliting of ERED (epithelial recurrent
erosion dystrophy) into distinct entities3. The so-called epithelial-stromal TGFBI
dystrophies4. Revision of Thiel-Behnke CD5. Lattice lines in granular CD, type 2 ?6.
Revision of congenital hereditary endothelial dystrophy (CHED): the so-called CHED 1
= eponym of posterior polymorphous corneal dystrophy (PPCD).
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® 3635
Confocal microscopy and optical coherence tomography imaging
of corneal dystrophies

WYLEGALAE (1,2)
(1) Ophthalmology Clinic Medical University of Silesia, Katowice
(2) Railway Hospital Ophthalmology Clinic, Katowice

Corneal dystrophies are the group of hereditary, slowly progressive disorders affecting
all corneal layers. In the past, histological examination was crucial in proper diagnosis
of corneal dystrophies. In recent years, non invasive optical imaging systems such as
optical coherence tomography (OCT) and confocal microscopy (CM) along with
genetic testing have become a new standard procedures in the diagnostic process.
Advances in diagnosis and treatment of corneal dystrophies including genetic analysis
and confocal microscopy findings were included in the IC3D classification in 2008.
The lecture summarizes the basic principles of the confocal microscopy and optical
coherence tomography. It describes the pathological corneal changes revealed by slit
lamp and histological examination in relation to non contact imaging techniques. The
structural changes observed with the histological methods give an account and provide
an explanation for pathological changes demonstrated by the OCT and CM. This may
allow for a better understanding of the pathological process involved in the corneal
dystrophies progression.
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® 3641
Characteristic features of choroidal tumors in Deep Range
Imaging OCT (DRI-OCT)

ROMANOWSKA DIXON B, JAKUBOWSKA B, MARKIEWICZ A
Ophthalmological Department of Jagiellonian University, Krakow

Purpose To find and analyze characteristic features of choroidal tumors and
surrounding tissues, retina, choroid and vessels.

Methods Patients with choroidal tumors (choroidal nevus, choroidal melanoma,
choroidal metastses, choroidal hemangioma, choroidal osteoma and others) diagnosed
and treated in Department of Ophthalmology and Ocular Oncology of University
Hospital were included. Swept Source OCT (DRI OCT-1) developed by Topcon was
used for imaging.

Results Deep range imaging DRI-OCT-1 displays detail structures of not only retina
but choroid and even sclera. The characteristic features, of intraocular tumors can
improve the differential diagnosis and estimation of progression or treatment effects.

Conclusion The new diagnostic modality may be useful for the evaluation of
abnormalities observed intratumoral and in a border area and can improve diagnostic
accuracy.

® 3643
Eviscerated eyes unexpectedly containing uveal melanoma

VAN GINDERDEUREN R, MOMBAERTS I
Ophthalmology, Leuven

Purpose To present two cases with eviscerated eyes containing uveal melanoma and
review the literature

Methods All the evisceration specimens from a 15 year period were analyzed for
malignancies. A literature search on the accidental finding of intraocular malignancy
after evisceration was performed

Results We found an incidence of intraocular malignant melanoma of 0.7% (2/315). In
these 2 cases, a standard evisceration procedure with implantation of an acrylic ball had
been performed for pain in a longstanding blind eye with opaque media. Both patients
had a history of glaucoma and massive intraocular hemorrhage, confirmed by repetitive
ocular ultrasound (US) and orbital CT. Histopathology showed a large intraocular
uveal melanoma with substantial necrosis and haemorrhageAfter negative screening
for metastases, one week following the evisceration an enucleation of the scleral
shell and implant was performed, with implantation of a new acrylic ball with donor
sclera. External beam radiation of 5,000 cGy was given to the orbital socket. The first
patient died from liver metastases 3 years after the diagnosis, without evidence of local
recurrence. The second patient has a too short follow-upThe literature is scarce on this
subject, with only 9 published cases. US is the mainstay in the screening for intraocular
tumors in opaque eyes. There are no guidelines on the management after accidental
evisceration of uveal melanoma

Conclusion Ultrasound can not always distinguish primary choroidal hemorrhage
from secondary hemorrhage due to uveal melanoma with necrosis. An atypical clinical
history of a blind painful opaque eye with prolonged massive intraocular hemorrhage
and ocular hypertension may be suspect for malignant melanoma, in which case
evisceration should be avoided

® 3642

Diagnostic contribution of ocular imaging techniques in a
multimodal diagnostic approach of small pigmented choroidal
tumors

ZOGRAFOS L, PETROVIC A, SCHALENBOURG A
Lausanne

Purpose The differential diagnosis of small pigmented choroidal tumors is based on
the evaluation of the tumor diameter, thickness, retinal detachment, pigment epithelium
changes, and possible associated symptoms.

Methods The diagnostic contribution of color fundus photography, fluorescein
angiography (FA), indocyanine green angiography (ICGA), fundus autofluorescence
(FAF) and optical coherence tomography (OCT), was analyzed in 85 eyes with a small
pigmented choroidal tumors, measuring 2-10 mm in diameter and 0.8-25 mm in
thickness. The presumed diagnosis was a large choroidal nevus in 60 cases (71%), and a
small choroidal melanoma in 25 cases (29%). The identification of the tumor border, the
presence of any retinal detachment on the tumor surface or outside the tumor borders,
the presence of orange pigment, drusen, pigment epithelium changes and/or pin points
were analyzed on each imaging technique.

Results The highest identification score for the tumor margins was reached by color
fundus photography. An associated retinal detachment was best identified on OCT.
Orange pigment was best detected on fundus color photography and then by FAE.
Drusen identification reached the same score on fundus color photography and FA.
The appearance of pin points was exclusively seen on FA. Pigment epithelium changes
showed the best score on FAF.

Conclusion The majority of the investigated ocular imaging techniques played an
important role in the identification of diagnostic elements that contribute to the
distinction between a small choroidal melanoma and a large nevus. Multimodal imaging
techniques have to be used in order to obtain a higher efficacy in differentiating small
pigmented choroidal tumors.

® 3644
Aquaporin-4 and potassium channel kir4.1 in amd and serous
retinal detachment secondary to choroidal melanoma

MADIGAN M (1, 2), DIEP M (1), JUNGHANS B (1), VALTER K (3)

(1) Optometry & Vision Science, UNSW, Sydney

(2) Save Sight Institute Uni Sydney, Sydney

(3) ANU Medical School, ARC Centre of Excellence in Vision Science, John Curtin
School of Medical Research, Canberra

Purpose Aquaporin-4 (AQP4) and potassium channel Kir4.1 are normally expressed
in retinal Miiller glia, and play a major role in controlling retinal fluid and maintaining
retinal integrity and function. We examined AQP4 and Kir4.1 distribution and
expression in human eyes with late age-related macular degeneration (AMD) or long-
term serous retinal detachment secondary to choroidal melanoma.

Methods Paraffin sections of central and peripheral choroid/retina from young (<40
years, n=5), aged (>70 years, n=4) and AMD (>70 years, n=5) human post-mortem eyes,
and whole human eyes with choroidal melanoma (n=5), were co-immunolabelled with
antibodies to AQP4, Kir4.1 and GFAP, and visualised using immunofluoresence and
confocal microscopy.

Results We found differential expression of AQP4 and Kir4.1 in detached retina of
melanoma eyes, with upregulation of AQP4 and downregulation of Kir4.1 compared
to unaffected eyes. This was most obvious in the retina overlying melanomas and in
detached retina separated from underlying choroid. GFAP immunoreactitvity was
upregulated in areas of serous retinal detachment, and retinal thinning; Miiller cell
processes extended along the anterior surface of melanomas. No apparent difference
in distribution or expression of AQP4 or Kir4.1 was observed for retinas with late stage
AMD compared to controls.

Conclusion Decreased Kir4.1 expression in long term serous retinal detachment may
be associated with Miiller cell proliferative gliosis, as suggested in earlier animal studies.
Increased AQP4 expression suggests efforts to restore retinal fluid balance in areas with
photoreceptor degeneration and compromised outer blood-retinal barrierSupport:
NEMRI (MCM), Lions NSW Eye Eyebank
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® 3645
Preclinical scheduling for metastatic ocular melanoma treatment
by using a xenograft model approach

LEMAITRE S, NEMATIE THULEAU A, LABIOD D, RODRIGUES M,
DE PLATER L, PIPERNO S, SASTRE X, MARIANI R ROMAN ROMAN S,
GENTIEN D, DECAUTIN D, CASSOUX N

Institut Curie, Paris

Purpose The prognosis for patients with disseminated ocular melanoma is poor.
Responses to standard chemotherapy are low and serious toxicities are common. Here,
we determine the feasibility of treating melanoma xenograft models in mice in order to
guide the selection of treatments in metastatic patients.

Methods A patient-derived xenograft model was established in SCID mice for
metastatic choroidal and conjunctival melanoma. Mice bearing growing tumors
were randomly assigned to the control or treatment groups. Mice were treated with
dacarbazine and everolimus in the choroidal melanoma model. Dacarbazine and
dabrafenib were used in the conjunctival melanoma model.

Results Everolimus resulted in tumor stasis in the choroidal melanoma model while
dacarbazine had no antitumor effect. In the conjunctival melanoma model the relative
tumor volumes in mice treated with dacarbazine and dabrafenib were similar to the
control group. Since this is a feasibility study we included only a limited number of
cancer drugs. More drugs will have to be screened in future studies. The oncologists
in our institution were aware of the results but it had no influence on the choice of
treatments for the patients. To our knowledge this is the first report of a conjunctival
melanoma xenograft model in SCID mice.

Conclusion Our results suggest that ocular melanoma xenograft models can be used
to determine which drugs achieve antitumor activity. These data could help oncologists
in the choice of treatments for metastatic patients.

® 3647
Orbital solitary fibrous tumor — Case series and new perspectives

IRION L, BONSHEK R, KUMAR A, QURESHI E COOK A, ATAULLAH S,
BARBIER J, LEATHERBARROW B
Central Manchester University Hospitals, Manchester

Purpose To present a case series of orbital solitary fibrous tumour (OSFT) from a
tertiary referral centre focussing on diagnostic features including assessment of STAT6,
a recently described antibody for immunohistochemistry (IHC) in which positivity is
said to indicate NAB2-STAT6 gene fusion.

Methods This is a retrospective case series. Among all orbital tumours resected
between 2001-2014, 12 OSFT cases were identified. Data collected included patient
demographics, clinical presentation, morphological and IHC features, management and
clinical outcome. IHC for STAT6 was also performed in other soft tissue tumours to
assess its specificity.

Results There were 3 males and 9 females. The average age was 46 years (18 — 81).
The mean follow-up was 39.3 months (3-156 months). Presenting symptoms included
proptosis(n=6), periocular mass(n=4), foreign body sensation(n=1), and epiphora(n=3).
Cellularity, hyalinisation and myxoid areas were variable. Necrosis was seen in one
recurrent case. Giant cells were present in 3 cases. <4/10HPF mitoses were seen in
6 cases. All cases showed diffuse strong nuclear positivity with STAT6. In contrast,
STATG6 expression was not demonstrated in other pathologies (e.g. neurofibroma,
schwannoma, haemangioma, nodular fasciitis). CD34, CD99 and BCL2 ware positive
in most cases but with varied staining pattern. One case was CD31 positive and 2 cases
expressed SMA focally. All cases underwent elective surgical resection or debulking
with complete histopathological clearance in 6 cases.

Conclusion This case series confirms previously described variation in presentation
and management challenges associated with OSFT. STAT6 antibody can be a helpful
adjuvant in the diagnosis of OSFT.

® 3646
MAP kinase and pi3k/mTOR pathways involvement in tumor
progression of conjunctival melanocytic proliferations

MOULIN A (1), BUCHER M (2), SCHALENBOURG A (3), NICOLAS M (3)
(1) Jules Gonin Eye Hospital (JGEH), L University, L

(2) Dermatology, L University, L

(3) JGEH, Lausanne

Purpose As activating mutations of BRAF and NRAS have been identified in 47% of
conjunctival melanoma, we evaluated the activation status of the MAP kinase and PI3K/
mTOR pathways in benign and malignant conjunctival melanocytic proliferations. As
loss of PTEN locus has been reported in conjunctival melanoma, we also assessed the
expression of PTEN in conjunctival nevi and melanoma.

Methods The phosphorylation status of MEK, ERK, AKT, S6 ribosomal protein and
the expression of PTEN was evaluated by immunohistochemistry in 35 conjunctival
naevi and 31 conjunctival melanoma. Statistical analysis was performed with JUMP 8,0
software. Immunohistochemistry was assessed independently by three observers.

Results There were 13 subepithelial nevi and 22 compound nevi. There were 14
females and 21 males with a mean age was 36.9 yo. P-MEK, p-ERK, p-S6, p-AKT and
PTEN were respectively found in 59%, 49 %, 49%, 83.9% and 100% of the nevi. The
melanoma group was composed of 17 females and 14 males with a mean age of 67.1
yo. P-MEK, p-ERK, p-AKT, p-S6 and PTEN were respectively found in 87%, 87%, 94.3%,
94% and 96.7% of the melanoma. The phosphorylation of MEK and ERK, AKT and S6
was significantly elevated in the melanoma compared to the nevi (p=0,0050; p=0,0004;
p=0,0031;p> 0,0001 respectively). There was also a significant correlation between the
activation of MEK and ERK (p=0,0045).

Conclusion Our results demonstrate ex vivo a significant increase in the activation
of the MAP kinase pathway in malignant conjunctival melanocytic proliferations as
well as a significant increase in the phosphorylation of pAKT and S6 ribosomal protein,
suggesting a contribution of the PI3K/mTOR pathway to conjunctival melanoma
development.

® 3648 /S121
Secondary Intraocular lymphoma of the iris following a
succussefully treated diffuse large B-cell lymphoma of the orbit

MEYER R GRAEFFE
Eye Clinic, Basel

Purpose To report clinical findings of a rare case of lymphoma with iris involvement
and therapeutic approach with local application of rituximab

Methods Case report

Results A-n 80-year old patient reported blurred vision in the right eye for one week.
After dacryodacryocystorhinostomy he suffured from decreased vision, chemosis
and double vision on downgaze. MRI of the head revealed a right orbital tumor mass,
arising from a distinct tumor mass of the right maxillary and ethmoid sinuses. Biopsy
revealed CD5-positive, diffuse large B-cell lymphoma. The patient was managed with
tumor debulking and systemic chemotherapy. At completion of therapy he remained in
remission until presentation of a cutaneous relapse on the lower leg with simultaneous
eye discomfort.On ocular examination the visual acuity was hand motion in the right
eye with normal Intraocular pressure The right eye showed diffuse keratic precipitates
and moderate cells and flare in the anterior chamber.From 8 to 1 oclock the iris showed
diffuse thickening of the stroma and irregular pupil. Examination with ultrasound
biomicroscopy showed involvement of the anterior part of the cilliary body. Posterior
segment examination was unremarkable. Aspiration of the anterior chamber showed
CD20 positive, atypical lymphocytes, compatible with the previously diagnosed
non-Hodgkin's lymphoma. After local application of rituximab three weeks later the
thickening of the iris tissue had resolved.

Conclusion Lymphomatous involvement oft he iris should be considered in the
differential diagnosis of a severe anterior uveitis in elderly patients with known
aggressive systemic lymphoma. An additional local application of rituximab may be
suggested in isolated iris lymphoma.



SIS: The precarious notion of disease phenotype in inflammatory eye conditions

® 3651
Early diagnosis and treatment changes disease phenotype in
birdshot retinochoroiditis

HERBORT C(1,2)
(1) Centre for Ophthalmic Specialised Care (COS), Lausanne
(2) University of Lausanne, Lausanne

Background and Aim: The diagnosis of birdshot retinochoroiditis (BRC) relies mainly
on the presence of oval-shaped “birdshot lesions” (BL) part of the currently used
inappropriate diagnostic criteria that do not use diagnostic tools for choroidal disease
such as ICG angiography (ICGA) and do not allow to make an early diagnosis. It is now
well-known that when BL become apparent, the disease has already been evolving since
months or years Patients and methods: Using appropriate diagnostic criteria, including
vitritis and retinal vasculitis in at least one eye, presence of ICGA detected choroiditis in
both eyes and the presence of the HLA-A29 antigen, we compared a group of patients
treated early (< 10 months of symptoms) with a group of patients treated after more
than 10 months of symptoms. Mean follow-up was 10 years in bothe groups.Results:
Patients treated early almost never developed the characteristic BL, whereas patients
treated late all presented BL at start of therapy that almost never disappeared after
treatment.Conclusion: Early diagnosis and treatment modifies the phenotype of BRC
by preventing the apparition of BL clearly indicating that the presently used diagnostic
criteria are completely inappropriate.

® 3653
‘When the clinician has to rely on disease phenotype alone for
diagnosis: the example of Behget’s uveitis

TUGAL-TUTKUN 1
Istanbul

Behcet's disease (BD) is a complex inflammatory disorder characterized by recurrent
inflammatory attacks in multiple organ systems There is no specific diagnostic test.
Clinical diagnostic criteria have been developed based on the presence of characteristic
ocular and systemic inflammatory manifestations. However, ocular lesions defined in
the current sets of diagnostic or classification criteria are nonspecific. It is important
to recognize characteristic features of BD uveitis because there are BD patients with
other forms of uveitis by coincidence, and patients with typical ocular involvement but
without systemic manifestations of the disease. The course of the disease is characterized
by recurrent nongranulomatous uveitis attacks of variable severity. Transient nature of
the acute inflammatory signs is the most important diagnostic clue. Transient retinal
infiltrates and inferior peripheral pearl-like precipitates are the pathognomonic findings
that help differentiating BD uveitis from other causes of panuveitis and retinal vasculitis.

® 3652

The outcomes of Mycophenolate Mofetil therapy combined with
systemic corticosteroids in acute uveitis associated with Vogt-
Koyanagi-Harada Disease

ABUEL ASRAR A
Riyadh

To study the effectiveness of mycophenolate mofetil (MMF) combined with systemic
corticosteroids in acute uveitis associated with Vogt-Koyanagi-Harada (VKH) disease.
The outcomes in this group were compared with those of another group of patients
with VKH disease who were treated with corticosteroid monotherapy. Nineteen
patients (38 eyes) were studied prospectively. Mean follow-up period was 27.0+11.1
months. Corticosteroid-sparing effect was achieved in all patients. Mean interval
between starting treatment and tapering prednisone to 10 mg or less daily was 5.1+1.2
months. Ten (53%) patients discontinued treatment without relapse of inflammation.
Mean time observed off of treatment was 17.3+11.9 months. Visual acuity of 20/20 was
achieved by 38% of the eyes in the corticosteroid group and by 74% in the corticosteroid
+ MMF group (p<0.001). Recurrent inflammation of *3 times was reduced significantly
(p=0.0383) in the corticosteroid + MMF group (3%) as compared to corticosteroid group
(118%). Development of all complications was significantly higher in the corticosteroid
group (43%) compared to the corticosteroid + MMF group (8%) (p<0.001). None of the
eyes in the corticosteroid + MMF group developed “sunset glow fundus’

® 3654

When disease mechanism is more important than disease
phenotype: the example of multifocal choroiditis of the
choriocapillaritis type

NERIP (1), ARAPLI(2), PIRANI V (2), GRESTI G (2)
(1) Agugliano
(2) The Eye Clinic, Polytechnic University of Marche, Ancona

Inflammatory choriocapillaropathies (ICCP) is the name given to a group of diseases
affecting the choroicapillaris. Primary inflammation of the choriocapillaris was
suspected long before indocyanine green angiography (ICGA) became routinely
available. In fact, fluorescein angiography (FA) is not tool capable to detect choroidal
ischemia and does not give imaging access to the rest of the choroid. One of the main
characteristics described in such group of diseases is represented by their eclectic
attitude. The reason why the disease behaviours are so different from one condition to
the other is still unknown. Among this group it is recognized a sub-group of diseases
known as multifocal choroiditis. When seen by the clinician most of the cases already
show chorioretinal scars, as if preceding silent episodes occur before the disease
becomes symptomatic at the time of a recurrence. Multifocal choroiditis occurs in the
same age groups as other ICCPs, namely in young to middle aged adults with women
being predominantly affected. Lesions tend to leave scars and are not spontaneously
reversible but seem to respond corticosteroid therapy. Subretinal neovascular
membranes occur in one third of patients.
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SIS: The precarious notion of disease phenotype in inflammatory eye conditions

® 3655
Disease phenotypes in emerging infectious ocular conditions:
how strongly disease defining are they?

KHAIRALLAH M (1), KAHLOUNR (2), ZAOUALI S (2)
(1) Monastir
(2) Ophthalmology, Monastir

Emergent and resurgent infectious diseases are major causes of systemic morbidity
and death that are expanding worldwide mainly because of climate changes and
globalization.An array of ocular manifestations, involving mainly the posterior segment,
have been recently described in association with specific arthropod vector-borne
diseases including rickettsioses, West Nile virus, Rift Valley fever, Dengue fever, and
Chikungunya. They include anterior uveitis, retinitis, chorioretinitis, retinal vasculitis
and optic nerve involvement. Proper clinical diagnosis of any of these infectious diseases
is based on epidemiological data, history, systemic symptoms and signs, and the pattern
of ocular involvement. Several fairly typical fundus findings may help establish the
diagnosis in specific emergent infectious diseases while serologic testing is pending.
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® 3661
One year results of the follow-up of patients with asymptomatic
idiopathic epiretinal membrane

FERRERO A, BONNABEL A, GASCARD L, BRON AM, CREUZOT-GARCHER C
Department of Ophthalmology, University Hospital, Dijon, Dijon

Purpose To determine anatomical and functional retinal modifications in patients with
idiopathic epiretinal membrane (ERM) without objective symptoms.

Methods This prospective monocentric study included 28 eyes of 28 patients with
ERM having a best corrected visual acuity greater than 20/25. All patients underwent
a complete ophthalmic examination, including the measurement of the visual acuity
on the ETDRS scale, a macular SD-OCT and a microperimetry at 0, 6 and 12 months.
We assessed macular abnormalities on SD-OCT namely: retinal folds, retrofoveolar
deposits, cystoid cavities and external retinal layers alterations.

Results At baseline the mean visual acuity was 85+4 letters, the mean macular
sensitivity was 14.3+1.3 decibels, the mean macular thickness was 357432 micrometers
and the score of the SD-OCT retinal abnormalities per patient was 2.5+0.8. At one year,
the score of the SD-OCT retinal abnormalities per patient was significantly higher:
3.341.3 (p=0.007). At one year, the mean visual acuity, the mean macular sensitivity and
the mean macular thickness were stable at 84+5 letters (p=0.8), 14.4+1.7 decibels (p=0.8)
and 35643 micrometers (p=0.3), respectively.

Conclusion This study showed an increased number of retinal lesions observed on
SD-OCT with a stable visual acuity and a stable retinal sensitivity measured with the
microperimetry after one year of follow-up.

® 3663
Automatic identification of eyes at risk of developing idiopathic
macular hole

C. SILVA AS (1), FIGUEIRA ] (2, 3) LOBO C (2), SIMAO S (2), MEIRELES A (4),
GOMESN (5), BERNARDES R (6)

(1) IBILI, Faculty of Medicine, University of Coimbra, Coimbra

(2) AIBILI, Coimbra

(3) Ophthalmology Service, Coimbra University Hospital Center, Coimbra

(4) Hospital St. Anténio, Porto

(5) Hospital de Braga, Braga

(6) IBILI, Coimbra

Purpose To automatically identify eyes with increased risk of developing idiopathic
macular hole (IMH). This is proposed based on the fact that fellow eyes from patients
with unilateral IMH have a risk increased by up to 29% of developing IMH. Our
hypothesis is that there are changes in the topography of the macula that can allow the
identification of these eyes prior to the development of IMH.

Methods High-resolution OCT scans from eyes at risk and control patients are
acquired using the Cirrus HD-OCT (Carl Zeiss Meditec, Dubin, CA, USA), Topcon 3D
OCT (Topcon Medical Systems, Inc., Oakland, NJ, USA), and Spectralis HRA+OCT
(Heidelberg Engineering GmbH, Heidelberg, Germany). From the volumetric scans,
topographic maps are built from the segmentation of the inner limiting membrane
and the retinal pigment epithelium. Parameters are extracted by fitting the maps to a
set of bidimensional functions and from radial profiles of the region of interest. These
are used to train a support vector machine (SVM), an automatic classification system.
Optimizations to the system are ran in order to achieve the highest accuracy possible.

Results Forty-nine eyes with increased risk of IMH development (age: 67.4+-5.5 yrs)
and 44 control eyes (age: 58.5 +- 10.2) were imaged. The accuracy of the optimized SVM
was 82.8%, sensitivity 85.7%, specificity 79.5%, assessed by 10-fold cross-validation.

Conclusion The achieved results support our working hypothesis - that structural
changes are present well before being visible at a regular consultation.

® 3662
Inner retinal defects exist preoperatively in patients with
epiretinal membrane

THEOCHARIS IP
Primevision.gr, Athens

Purpose To investigate the etiology of the inner retinal defects (IRD) that have been
detected postoperatively in patients after membrane (ERM) and ILM peeling

Methods A retrospective comparative study based on enface and b scan OCT
findings. Twenty healthy individuals with normal maculas served as control group.
Twenty patients with unilateral or bilateral ERM that were not operated comprise one
group and served as a tool to study the progress of the defects and the bilaterality of
the findings. Twenty patients with preoperative and postoperative OCTS to study the
changes of the inner retinal layers postoperatively.

Results No defects were found in the posterior pole of the healthy eyes. 16 out 20
patients with unilateral clinically significant ERM present with IRD at the diseased
eye in contrast with the absence of IRD at the normal eye or at eyes with early stage
of ERM. In operated eyes, preoperatively the IRDs were detected in 19 out of 20
eyes. Postoperatively the defects seem to faint and disappear when significant diffuse
retinal edema is present and reappear when the edema is resorbed. IRD may expand
postoperatively by time or new areas of defects may appear. A healing process of the
inner layers may not be excluded.

Conclusion The IRDs do not result exclusively by the surgical manipulations but the
tractional forces during the development of the membrane seem to cause loss of inner
retinal layers tissue. Postoperative edema of the posterior pole in early postoperative
period may obscure the presence of IRDs

® 3664
Predicting visual outcome after macular hole surgery using
fundus - controlled microperimetry

SURGUCH V (1, 2), ASATRYAN S (3)

(1) Vitreoretinal surgery, NIIGB RAMN, Moscow
(2) Chisinau

(3) NII GB RAMN, Moscow

Purpose to explore the value of fundus-controlled (micro)perimetry in determining
the functional state of macular retina in order to predict the functional results of
vitrectomy surgery in patients with idiopathic macular hole (MH).

Methods Design: prospective study of 16 eyes with idiopathic MH (recruited
regardless of the size of the holes and visual acuity). Pre- and postoperative examination
additionally included microperimetry and fixation assessment performed with Maia
microperimeter (CenterVue). Average retinal sensitivity was measured in the area of 1
(foveal) and 3 (parafoveal) degrees from the foveal center.

Results Before surgery foveal retinal sensitivity fluctuated overall on group from 7.6 to
26.76dB (average 19.04 dB), a parafoveal sensitivity — from 16.33 dB to 29.79dB (average
24.83dB). After surgery average foveal sensitivity imroved by 4dB (up to 23.09dB), while
parafoveal remained nearly unchanged (average - 25.43dB). Based on microperimetric
results patients were divided into two groups: patient with rather high initial foveal
sensitivity (more than 21dB, Group A - 9 eyes) and patient with reduced sensitivity (up
to 21dB, Group B - 7 eyes). Although both groups were comparable by initial VA (0,18
and 0,11), BCVA in the group A improved after surgery in average up to 0.61 (0,4-1,0),
whereas in the group B improvement of BCVA was less significant - in average up to
0.31 (0,2-0,5). Preoperative fixation stability was significantly higher in the first group
(78% compared to 55%, P<0,05). Baseline MH size was slightly larger in group B (min
416mu vs 342mu; max 984vu vs 650mu in Group A).

Conclusion Preoperative foveal sensitivity correlates with visual outcome in MH
surgery and could be used as a predictive factor.

-]
119

EVER 2014 Abstract book



120

EVER 2014 Abstract book

Free paper session - RV 2/6 : Retinal surgery

® 3665 / F105

Differences in optical coherence tomography findings in early
intervention vs late intervention surgically treated submacular
hemorrhages

CANASTROM (1), FARIA M (1), MARQUES-NEVES C (2),

MONTEIRO-GRILLO M (2), NETO E (1), PERPETUA C (1), PROENCA H (1)

(1) Ophthalmology Department of Hospital de Santa Maria, Lisbon

(2) Ophthalmology Department of Hospital de Santa Maria, Faculdade de Medicina,
Lisbon

Purpose The purpose of this retrospective observational study is to compare
Spectral-Domain OCT findings in early-intervention vs late-intervention submacular
hemorrages treated surgically with vitrectomy, recombinant tissue Plasminogen
Activator (rtPA) subretinal injection and gas injection.

Methods Retrospective analysis of pre and post operative OCT findings of 4
patients with submacular hemorrhages treated with 23G vitrectomy, rtPA subretinal
injection and gas (SF6, C3F8) injection. 2 patients were treated after 6 and 10 days of
diagnosis establishment and the other 2 were treated after 21 and 28 days of diagnosis
establishment. Subfoveal thickness was measured in both pre and post operative exams.
Analysis of the retinal structure and submacular hemorrhage characteristics were
performed.

Results The early intervention group presented with higher pre-operative subfoveal
thickness (716 and 973 microns compared with 405 and 554 microns). Post operative
OCT showed an important decrease in subfoveal thickness in the early intervention
group (716 to 260 microns and 973 to 433 microns), not seen in the late intervention
group (405 to 593 and 554 to 548 microns). Images analysis shows recent submacular
hemorrhages as low density, thick, homogeneous, subretinal tumefactions that do not
severely distort retina internal anatomy. Older submacular hemorrhages appear as
more dense, thinner, heterogeneous masses, with retinal distortion, cysts formation and
separation of the inner and outer layers of the retina.

Conclusion OCT is an important exam in the evaluation of submacular hemorrhage,
which may differentiate recent and late hemorrhages. Early intervention is crucial for
good post operative anatomical result.

® 3666
Retinal detachment in congenital glaucoma

ZHAOL, WEIB
Beijing Tong Ren Eye Center, Beijing Tong Ren Hospital, Capital Medical University,
Beijing

Purpose To investigate the clinical characteristics of retinal detachment in congenital
glaucoma and related surgical treatments.

Methods 28 patients(30eyes)with congenital glaucoma suffering from retinal
detachment were reviewed retrospectively.

Results 26 of 28 eyes which undergone retinal detachment surgical treatments were
anatomic recovered. The postoperative rise of intraocular pressure took place in all eyes.
Follow-up was made on 20 patients(21 eyes), retinal detachment was recurrent in 5
eyes. The final visual acuity was increased in 9 eyes, and the intraocular pressure of 14
eyes were normal.

Conclusion Theareaofretinal detachment and degree of proliferative vitreoretinopathy
(PVR) are identified as the two most significant factors affecting functional prognoses.
To stabilize the intraocular pressure, a regular examination is mandatory.
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® 3671
Progressive visual loss in Retinitis Pigmentosa leads to cortical
and subcortical reorganization of the human brain

PEREIRA AC (1), FERREIRA S (1), QUENDERA B (1), MATEUS C (1), SILVA E (2),
CASTELO-BRANCO M (1)

(1) IBILI, Coimbra

(2) CHUC, Coimbra

Purpose Retinitis Pigmentosa (RP) is a retinal disease characterized by photoreceptor
degeneration. Usually, symptoms are early onset night blindness followed by progressive
peripheral vision loss, with central vision being later affected. Some patients become
blind after several years of disease. We studied the consequences of this progressive loss
of visual input in the human brain using Magnetic Resonance Imaging.

Methods 13 RP patients (8M, 5F; mean age 47+13yrs; range:23-66yrs) and 24 age-
matched controls (10M, 14F; mean age 44:+13yrs; range 22-69yrs) were scanned ina 3T
Siemens scanner. Cortical thickness (CT), surface area (SA) and subcortical volumes
were obtained with Freesurfer.

Results Patients’ visual field ranged from 22deg to almost blindness. Self-reported
symptoms’ onset ranged from birth to 45 years of age (mean symptoms’ duration: 30yrs;
range 6-51). Patients showed decreased CT in pericalcarine(p=0.002); cuneus(p<0.001);
lingual(p=0.02) and lateral occipital(p=0.007) regions and increased CT in
supramarginal(p=0.02), superior frontal(p=0.02) and the parahippocampal(p=<0.02)
gyri. Also, cortical SA was decreased only in superior parietal cortex(p<0.009,) and
increased in inferior temporal gyrus(p=0.03), isthmus cingulate(p=0.02), banks of
superior temporal sulcus(p=0.007), pars orbitalis(p=0.02) and transverse temporal
sulcus(p=0.002). Also, the caudate nucleus was increased in RP(p=0.003).

Conclusion We conclude that visual input deprivation in RP leads to a large scale
subcortical and cortical reorganization of brain resources, with loss in visual processing
areas and changes in multimodal integration areas that may compensate for this sensory
input loss.

® 3673
Compressive chiasmal lesions: optical coherence tomography,
ganglion cell and inner plexiform layers and visual field tests

VICENTE A, ANJOS R, COSTA L, VIEIRA L, SANTOS A, FERREIRA J, AMADO D,
CUNHA JP
Centro Hospitalar Lisboa Central, Lishoa

Purpose The authors present an analysis of the automated macular ganglion cell
complex measurements in patients with compressive chasmal lesions.

Methods Observational study of 20 eyes of 20 patients with compressive chiasmal
lesions followed at the neurophthalmology outpatient clinic. Optical Coherence
Tomography (OCT SPECTRALIS’ - Heidelberg Engineering GmbH) was performed
and high-resolution macular scans were obtained. Ganglion cell layer and inner
plexiform layer (GCL+IPL) average thickness and retinal nerve fiber layer (RNFL)
thickness were also determined. A functional evaluation was performed with Static
Computerized Perimetry (Octopus Perimetry’, Haag-Streit). Statistical analysis was
done with SPSS Statistics. A p value < 0.05 was considered statistically significant.

Results There was a significant decrease in the RNFL and GCL+IPL thickness when
compared with average values from normal population (p<0,05). Average RNFL and
GCL+IPL thickness reduction evaluated by OCT were positively correlated. We
identified a positive structural and functional correlation between the tomographic and
perimetric evaluations. Nevertheless, 4 of the 20 patients had normal visual fields.

Conclusion Although the changes determined by OCT and perimetry are different,
both methods are useful in studying the relationship between structure and function
in patients with chiasmal compressive lesions. Structural damage documented by
OCT was associated in the majority of the patients with functional damage. This study
also emphasizes the importance of the GCL+IPL thickness measurement with OCT.
Evaluation of RNFL and GCL+IPL with OCT appears to be accurate in predicting
functional damage.

® 3672
Incidences of visual disorders on academic difficulties

KOVARSKI C (1), PORTALIER S (1), FAUCHER C (2), CARLU C (3), MIOTTI H (4),
ORSSAUD O (3)

(1) Université Lumiére Lyon2, Lyon

(2) Université de Montréal, Québec

(3) Hépital Européen Georges Pompidou, Paris

(4) Boulogne, Boulogne

Purpose Many students underestimate their visual discomfort, although it may have an
educational impact. We studied the prevalence of visual disorders among students and
compared these results to their academic level.

Methods Between September 2012 and April 2013, four hundred students between
fifteen and twenty two years of age responded to a questionnaire followed by a visual
screening (refraction and binocular vision) in order to detect any visual anomalies they
might be unaware of. Then academic performance from participants was appraised and
subjects were reviewed to determine whether wearing appropriate optical correction or
taking orthoptic care improved their grades.

Results Methods from multidimensional approaches (principal component analysis)
and explanatory approaches (econometrics) were used for data analysis. Results
indicate that the questionnaire score is very significant to predict probability of having
academic difficulties (79%) or vision problems (89.42%). Refraction error (+16.78%)
and accommodation anomalies (+16.21%) have effects on academic difficulties and
binocular vision disorders are even more disadvantageous (+21.95%). Moreover, not
spontaneously expressing visual discomfort doesnt mean that there are no visual
defects.

Conclusion Once controlled by variables known as impacting learning process,
a significant proportion of participants academic difficulties are related to vision
anomalies. Therefore, screening of vision anomalies among adolescents appears to be
necessary, especially if there are academic difficulties. In addition, the questionnaire
used in case history seems to be an effective tool in the detection of vision anomalies
and should be validated on a larger sample.

* 3674
Macular and retinal degeneration in Alzheimer’s disease

CUNHAJP (1), SANTOS A (1), FERREIRA J (1), AMADO D (1), LOURO C (2),
CASTANHEIRA-DINIS A (3), VICENTE A (1)

(1) Servigo de Oftalmologia CHLC, Lisbon

(2) Faculdade d Ciéncias da Universidade Nova, Lishon

(3) Centro de Estudos das Ciéncias da Visao, Lisbon

Purpose To evaluate the differences between the thickness of the separate quadrants at
the peripapillary RNFL, thickness and volume of the macula and choroidal thickness in
Alzheimer disease ( AD) patients compared with a control group.

Methods Transversal case control study in 50 eyes of AD patients and 150 eyes of
heathy subjects, measuring the thickness of the separate quadrants at the peripapillary
RNFL, thickness and volume of macula with SD OCT (spectral domain optical
coherence tomography) and choroidal thickness (CT) with enhanced depth imaging
OCT in Alzheimer disease patients compared with a control group.

Results The average thickness of temporal superior quadrants of RNFL in AD patients
was 30,5 + 8,5 um thinner than control group (p<0,05 t student test). Macular thickness
and volume had no statistical differences between AD patients and heathy subjects.
Mean subfoveal choroidal thickness was higher in AD than in control group ( 246,31
+68,23 versus 214,31+72,85 pum( p< 0,05 t student test).

Conclusion This findings suggest that the macular and retinal degeneration may be
multifactorial such as retrograde degeneration in retinal changes and ischemic factor
in choroidal changes.
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® 3675/ T108
Usefulness of ophthalmology psychophysical test for diagnosis
and monitoring support in mild Alzheimer’s disease

GARCIA MARTINES (1), DEHOZ R (1, 2), ROJAS B (1, 3) RAMIREZ Al (1, 2),

SALAZAR]JI (1, 2), GIL P(4), YUBERO R (4), TRIVINO A (1, 3), RAMIREZ JM (1, 3)

(1) Instituto de Investigaciones Oftalmoldgicas Ramén Castroviejo. Universidad
Complutense de Madrid, Madrid

(2) Facultad de Optim y Optometria. Universidad Complutense de Madrid, Madrid

(3) Facultad de Medicina. Universidad Complutense de Madrid, Madrid

(4) Servicio de Geriatria. Hospital Clinico San Carlos, Madrid

Purpose Alzheimers disease (AD) is a neurodegenerative disorder of the central
nervous system characterized by cortical atrophy most pronounced in the medial
temporal and posterior temporoparietal regions. The goal of the present study was to
examine the visual pathway in patients with mild AD (GDS 4) by means of a different
psychophysical test, specifically —visual acuity (VA), contrast sensitivity (CS), colour
perception and perception digital test (PDT)— and to compare them with an age-
matched control.

Methods Twenty-three patients with mild AD and 27 controls were examined
at Hospital Clinico San Carlos in Madrid (Spain). Subjects underwent a complete
ophthalmological examination (VA, refraction, colour test, biomicroscopy, IOP, dilated

fundoscopy, and OCT).

Results In comparison with the control group, patients with mild AD presented a
significant decrease in the VA, in the CS (for all the spatial frequencies), in the colour
perception (unspecific errors blue axis) and PDT (p <0.05 in all instances).

Conclusion In mild AD, there are alterations in the M, P, and K visual pathways. The
psychophysical ophthalmological tests used in this study could serve as a tool for AD
diagnosis and follow-up.(Support: OFTARED (Grant RD12/0034/0002, ISCIII, Spanish
Ministry of Science and Innovation)

® 3677 /T104

Visual intelligence in action: A question of balance?
Neuroplasticity: recent findings on the visual system for the
practitioner

VANDERMEULEN ]
Clinical neuropsychology, Geleen/ Sittard

Purpose In this presentation I will focus on new insights in the balance of
neuroplasticity for brain injury and the effects on vision from a neuropsychological
point of view. I will also emphasize on the organisation of the visual pathways ( e.g.
ventral and dorsal processing stream and the subcortical processing).

Methods From a literature and integrative research point of view of the last ten years
we have found that the vision has changed. I will explain that visual processing is not
only taken place by the old reponsibility pathways of eyes and the occipital lobes as
key regions. Insight on brain injury in recent has changed this meaning. A case will be
presented to support this view

Results There is a new insight in processing information of the brain and od pathways
will be abandoned. It may very well that it takes place by other sensoric areas such as the
thalamo-cortical route. The brain is highly sensitive to adverse environments, such as the
visual impairment after brain injury, but it shows also resilience to neurological deficits.
The visual tracts are no longer seen as the only pathways for sensory information (this
is an essential element for ophthamologists and practitionars), because they contains
pathways from other areas.

Conclusion It is important for ophthalmologists and practitionars that the old
paradigma of the visual system should be abandoned. We have to realize that clinical
management on the visual disorders is more complex and that the impact from the
newly acquired knowledge affects the diagnosis and intervention: an unbeatable
approach for visual processing and daily work Werner, ].S. & Chalupa . L. M. (2014). The
new visual neurosciences. London: MIT Press.

® 3676 /T103
Brain structural and functional reorganization due to long term
retinal peripheral degeneration in retinitis pigmentosa

FERREIRA S (1), PEREIRA AC (1), QUENDERA B (1), MATEUS C (1), SILVA E (2),
CASTELO-BRANCO M (1)

(1) IBILL, Coimbra

(2) CHUC, Coimbra

Purpose Retinitis Pigmentosa (RP) is a rare retinal disease with progressive
degeneration of photoreceptors leading to early peripheral and later central visual loss. It
provides a model to analyze visual cortex plasticity since onset age ranges from infancy
to adulthood. Prior studies have mostly covered structural or functional alterations in
the same cohort; hence we aimed to determine the impact of RP on brain function and
structure using magnetic resonance imaging.

Methods Brain images of 5 RP subjects (age 37-66 years, RP duration 6-42 years) and
10 matched healthy controls were acquired. Retinotopy was used to delineate visual
cortical areas. Participants also performed a 1-back visual task.

Results Retinal thickness, visual field, and visual acuity were decreased in RP (p<0.01).
Central visual cortex responses were shifted anteriorly into regions usually representing
more peripheral locations (p<0.03). Also, V1 and V3 dorsal had higher activation during
the task execution (p<0.02). Moreover, cortical thickness was increased in Brodmann
areas 7 and 8, and decreased in pericalcarine (p<0.04). Surface area was enlarged in
isthmus cingulated, pars orbitalis, and transverse temporal (p<0.02). Caudate volume
was also augmented (p=0.01).

Conclusion Results suggest brain functional and structural reorganization in RP
which is supported by the absence of a silent cortical visual zone, due to unmasking
of peripheral responses to central stimuli. Data also suggest top down modulation of
attentional higher level regions, and enhanced recruitment of visuospatial orientation
mechanisms due to peripheral vision loss. Results are relevant to the development of
rehabilitation methods for RP

© 3678 / T112
Microcystic macular edema in optic nerve atrophy: case series

VOIDE N, BORRUAT F
Department of Ophthalmology, University of Lausanne, Jules Gonin Eye Hospital,

Lausanne

Purpose Microcystic macular edema (MME) is a new entity defined as lacunar areas
of hyporeflectivity in the retinal inner nuclear layer after severe optic neuropathy (ON).
Initially, MME was fortuitously discovered in optic neuritis.

Methods From July 2013, we imaged all patients with ON by SD OCT. Retinal nerve
fiber layer thickness (RNFLT), macular cube thickness (MCT) and retinal ganglion cell
layer thickness (RGCLT) were assessed. Studied parameters included also the delay
between onset of ON and detection of MME and correlation of the visual field defect
to the MME topography.

Results Sixteeen patients (19 eyes) exhibited MME. Etiologies of ON were compressive
(7), degenerative (4), inflammatory (3), ischemic (1), and hereditary (1). There were 9
women and 7 men, mean age at diagnosis being 34.1 years. Visual acuity ranged from
NLP to 12/10 (median 4/10). Mean RNFLT was 61.6pm [97+/-10pum], mean MCT
271.37um [261+/-18um| and mean RGCLT 57.22pm [82+/-7um]. The time from
diagnosis until MME detection ranged from 4 months to 23 years. A good correlation
was found between the zone of retinal atrophy on infrared photography and MME
distribution. However, only 4/16 visual field defects correlated to the MME topography.

Conclusion MME can occur as early as 4 months after ON (ocular trauma in our
series) and can persist as late as 23 years after the onset of ON. MME is not only related
to inflammatory ON, as postulated initially, but is a nonspecific manifestation from
ON of any etiology. The precise mechanism leading to MME is unknown but trans-
synaptic retrograde degeneration is likely. Why only 10% of patients with ON exhibit
MME is unknown, but MME might be a transient phenomenon. Further clinical and
experimental studies are needed to answer these questions.
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® 3711
Retinal Oxygen distribution in normal and pathological cases;
animal models and humans

POURNARAS C
Genéve

The distribution of PO2 close to the vitreoretinal interface is heterogeneous, found
higher near the arteriolar wall. Preretinal and transretinal PO2 profiles indicate that
02 diffusion from the arterioles affects the PO2 in the juxta-arteriolar preretinal
region. Both the preretinal and inner retinal PO2 recorded far from the vessels remain
constant in all retinal areas. The oxygen tension (PO2) in the inner half of the retina
remains largely unaffected by moderate changes in perfusion pressure. In addition a
constant PO2 is observed during systemic PaO2 changes induced either by hyperoxia
or hypoxia. However, an increase of PaCO2 (hypercapnia), as well as an intravenous
injection of acetazolamide (carbonic anhydrase inhibitor) can both lead to an increase
of preretinal PO2 due to retinal vessels dilatation. In the case of eyes with experimental
branch retinal vein occlusion, PO2 values, within the inner retinal layers, are indicative
of hypoxic conditions, whereas in adjacent unaffected retinal areas the PO2 remain
normal. In diabetic patients undergoing vitrectomy, reports have shown a lowered
vitreal POg in the affected retinal areas. Occlusion of the retinal circulation renders
most of the inner retina anoxic.

® 3713
Physiology of retinal oxygen extraction

SCHMIDL D
Department of Clinical Pharmacology, Medical University of Vienna, Vienna

It has been hypothesized that several ocular diseases such as glaucoma or diabetic
retinopathy are associated with impaired ocular blood flow and altered oxygen supply of
the retinal tissue. The recent development of new and sophisticated instruments for the
non-invasive measurement of retinal oxygen saturation allow now for the investigation
of retinal oxygenation in both healthy and disease. In addition, combination of these
technologies with non-invasive measurements of retinal blood flow can provide data
on oxygen extraction, which in turn allows for the estimation of oxygen consumption of
the tissue. This talk aims to summarize our current understanding of the physiological
mechanisms regulating the oxygen supply of the ocular tissues. In addition, recently
introduced methods for the estimation of oxygen extraction of the retinal tissue with
be presented. Finally, the possible clinical applications for these emerging techniques
will be discussed.

® 3712
Assessment of retinal blood oxygen saturation in patients with
primary open angle glaucoma

SHAHIDI AM (1, 2), HUDSON C (1, 2), PATEL SR (1), TAYYARI F (1, 2),
FLANAGANJG (1, 2)

(1) Ophthalmology and Vision Sciences, Toronto Western Research Institute, Toronto
(2) School of Optometry and Vision Science, University of Waterloo, Waterloo

Purpose: To investigate retinal SO2 in POAG using a retinal hyperspectral camera
(HRC). Method: 9 controls and 15 POAG patients were imaged using a prototype HRC,
at wavelengths between 500-610nm. POAG was classified as mild (mean deviation
[MD]<-6) or moderate to severe (MD=-6). Arteriolar, venular and arterio-venous (AV)
SO2 difference values were compared between the groups and the correlation with MD
was assessed. Result: Mean SO2 values were 93+1.55 and 55.37+2.57 for arterioles and
venules respectively in controls and 94.74+2.75 and 58.10+8.85 in the POAG group.
No significant differences were found between the two groups (p=0.13 arterioles,
p=0.42 venules). AV difference was also not significantly different (p=0.78). In patients
with MD=-6, significantly higher venular SO2 (p=0.005) and significantly lower AV
differences (p=0.01) were found compared to MD<-6 and controls. No differences were
found for arteriolar SO2 (p=0.31). Significant correlations were found between venular
SO2 and AV differences with MD (p=0.02 and p=0.03). Conclusion: Patients with
moderate to severe POAG have higher venular SO2 and lower AV differences indicating
a potential association with decreased oxygen extraction from the retinal capillaries.

* 3714
Retinal oximetry in glaucoma

MCNAUGHT A
Gloucestershire Eye Unit, Cheltenham

Retinal oximetry is an emerging technology which holds promise across in range of eye
disease. Intra-vascular retinal oximetry measurements have been obtained using both
dual wavelength, and hyper-spectral techniques. Retinal oximetric abnormalities have
been demonstrated in central retinal vein occlusion, branch retinal vein occlusion and
diabetic retinopathy. Abnormalities have also been described in glaucoma patients:1)
Elevated retinal venous saturation, especially in eyes with reduced visual function,
when compared to normal control eyes, possibly secondary to reduced inner retinal
oxygen consumption.2) Reduced arterial saturation at the optic nerve head (ONH) in
animal models with acutely elevated intra-ocular pressure, possibly related to reduced
ONH perfusionThe elevated venous oxygen saturation found in retinal vessels in eyes
with glaucoma damage may represent an objective measure of inner retinal function,
and may hold promise as an index of ganglion cell health/remaining functional cell
mass, and may therefore allow insights into the impact of therapeutic intervention eg
IOP reduction, or neuro-protective agents The available evidence for a role for retinal
oximetry in glaucoma will be presented.
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Joint Meeting: Retinal oximetry

® 3715
Retinal oximetry in diabetic retinopathy

BEK'T
Aarbus C

Background: Diabetic retinopathy is accompanied by disturbances in retinal blood
flow, but the consequent changes in oxygenation of the retinal tissue have not been
studied in detail. The advent of retinal oximetry for assessing the oxygen saturation in
retinal vessels has enabled the study of changes in retinal oxygen saturation during the
progression and after treatment of the disease.Methods: 71 patients with proliferative
diabetic retinopathy and 149 with diabetic maculopathy were subjected to retinal
oximetry of the larger retinal arterioles and venules before, immediately after and three
months after retinal photocoagulation.Results: Before treatment the oxygen saturation
was significantly increased, both in patients with proliferative diabetic retinopathy
and diabetic maculopathy. The oxygen saturation was unchanged immediately after
treatment, but had further increased three months after treatment.Conclusion:
Disturbances in retinal oxygen saturation in diabetic patients are complex and may be
due to changes in blood flow, oxygen extraction and regional variations in blood flow.
Retinal photocoagulation in diabetic retinopathy does not exert its effect by normalizing
retinal oxygenation.

® 3717
The effect of image quality on retinal oximetry

HARDARSON S
Reykjavik

Dual wavelength retinal oximetry has proven to be a useful tool for detecting abnormal
retinal vessel oxygen saturation in various diseases. Oximetry images are acquired in
a similar fashion as regular fundus images.Oximetry calculations use light intensity
measured from oximetry images. A ratio is taken of light intensity at and beside the
retinal vessels. This means that the overall illumination of the image has less effect on
the result.Despite the ratiometric approach, it is clear from experience and studies on
cataract patients that image quality does influence oxygen saturation calculations. The
challenge is to estimate or quantify image quality in a reliable manner and to control for
image quality in all comparisons between healthy groups and patient groups.

Commercial interest

* 3716
Retinal oximetry in AMD

HEITMARR
Birmingham

ABSTRACT NOT PROVIDED

® 3718
Retinal oxgen metabolism under visual stimulation of neuronal
activity in health and disease

HAMMER M, RAMM L, PETERS S, JENTSCH S, SAUER L, AUGSTEN R

Jena

Goal: To measure retinal vessel oxygen saturation in rest and under stimulation of
neuronal activity by flicker light as well as vascular dilation upon flickerMethods: 18
patients with non-proliferative diabetic retinopathy (mean age: 62.2+8.3 years), 41
patients with primary open angle glaucoma (64.0+12.8 years) and 40 control subjects
(63.6+14 years) were investigated. Vessel diameters (central retinal arterial and venous
equivalents — CRAE and CRVE) and oxygen saturation (SO2, dual — wavelength optical
oximetry) were determined before and during luminance flicker stimulation (12.5 Hz,
modulation depth: 1:20) for 90 s. Results: Flicker light increased CRAE, CRVE, and
venous SO2 by 1.42%+3.72%, 2.80%"+2.70%, and 2.03%"+2.43% in diabetic patients as well
as4.98%"+6.23%, 8.94%"+5.26%, and 4.20%"+3.71% in the controls (*: p<0.05). This increase
was significantly higher in the controls vs. patients for all parameters (t-test, p<0.05. In
glaucoma, the increase of CRVE (3.7+3.3%, p=0.039) and venous SO2 (2.482+2.453%,
p=0.029) was significantly lower than in controls.Conclusions: Combining SO2 and
vessel diameter measurements with visual stimulation reveals pathologic alterations in
retinal oxygen supply or consumption.

Commercial interest



SIS: Glaucoma, what should we look at: vitamins, lipids, light?

® 3721
Vitamins and glaucoma

CORDEIRO M
London

Oxidative stress is strongly implicated in glaucoma in different tissues including
trabecular meshwork, human Tenons fibroblasts, and retinal ganglion cells and their
axons. An established, naturally occurring anti-oxidant is Vitamin E. Vitamin E is found
in phospholipid cell membranes where it prevents lipid peroxidation and membrane
damage by acting as a peroxyl radical scavenger. It is able to move through bilipid
membranes and can help in enzyme activity modulation. Likewise, it is involved in
vesicle transport and cellular trafficking. Alpha tocopherol is perhaps the best known
form of Vitamin E, although d- tocopheryl polyethylene glycol 1000 succinate (TPGS),
a water soluble form of vitamin E, is also well-described being used as a drug delivery
vehicle. Vitamin E has recently been shown to have other roles including regulating
signal transduction, gene expression, and acting as redox sensor and is being investigated
in neurodegeneration. This talk will discuss the various applications of Vitamin E in
glaucoma.

® 3723
Cholesterol and glaucoma

BRETILLON L
Dijon

The association between cholesterol and glaucoma is still under debate. No real
consensus can be drawn based on the effects of statins in the progression of glaucoma.
Nevertheless cholesterol must not be restricted to its circulating levels. Indeed,
cholesterol is a prominent component of the the retina. One would thus think on
how cholesterol is regulated in the retina. Special emphasis would be given on retinal
ganglion cells and glial cells, accounting their key roles in the metabolism of cholesterol
in the retina and in the course of glaucoma.

® 3722
Fatty acids and glaucoma

ACARN (1), BRON AM (2, 1), CREUZOT-GARCHER C (2, 1), BRETILLON L (1)
(1) Eye and Nutrition Research Group, INRA, UMR CSGA, Dijon
(2) Department of Ophthalmology, University Hospital, Dijon

Retinal cell membranes are known to be rich in ether-linked phospholipids also termed
as “plasmalogens’ Although their functions remain enigmatic, plasmalogens are
considered as reservoirs of polyunsaturated fatty acids (PUFAs). These PUFAs were
shown to be released from plasmalogens by specific enzymes under specific conditions
in order to play several key functions within cells. Data from our laboratory suggest that
the metabolism of plasmalogens and PUFAs may be implicated in the pathophysiology
of glaucoma, the leading cause of blindness worldwide. Through several experiments
on human patients and rodent models of ocular hypertony, we have shown that the
metabolism of plasmalogens and PUFAs is affected in patients with primary open-angle
glaucoma (POAG) in a stage-dependent manner, that the modifications in plasmalogen
metabolism may start years prior the first clinical symptoms of POAG, and that several
combinations of dietary PUFAs could be efficient in preventing retinal glaucomatous
damage in rodents.

® 3724
Possible pros- and cons- of the effects of visual light on the
progression of glaucoma

OSBORNENN (1, 2)
(1) Nuffield Dept. Clinical Neurosciences, Oxford University., Oxford
(2) Fundacién de Investigacion Oftalmolégica, Oviedo

The visual spectrum of light reaching the retina ranges from 400-800nm. Certain
photosensitizers associated with photoreceptors and the retinal pigment epithelium
are able to absorb short wave blue light (400-450nm) to cause oxidative stress and
irreversible damage. Photosensitizers of specific types also exist in mitochondria that
are abundant in intraocular ganglion cell axons. Recent studies show that blue light is
detrimental to mitochondria while long wave red light (700-800nm) has positive effects.
Moreover, in vitro studies show blue light to kill cells while red light has beneficial effects
on cell survival. We therefore hypothesis that when ganglion cells are stressed, as in
glaucoma subjects, then reducing the blue light (with filters) and enhancing the red light
components impinging on ganglion cell axons will attenuate the rate of progression.
Experimental studies on rats supporting such a notion will be reported.
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SIS: Strategies in cornea & ocular surface to improve vision

® 3731
Current and future use of contact lenses

GRUENERT A
Duesseldorf

This talk gives an overview of different types of contact lenses and their present
applications and future perspectives. The advantages and disadvantages of contact lenses
will be discussed. Furthermore, we will present our own data regarding correction of
infant aphakia and irregular astigmatism following PKP with rigid gaspermeable contact
lenses and the use of soft silicone contact lenses as a drug delivery tool.

® 3733
Topical antiangiogenic therapy with Aganirsen eye drops reduces
need for transplantation in herpetic keratitis

CURSIEFEN C
Kiln, Erlangen

This first Phase I1I study on a topical inhibitor of corneal angiogenesis showed aganirsen
eye drops to significantly inhibit corneal neovascularization in patients with keratitis.
The need for transplantation was significantly reduced in patients with viral keratitis and
central neovascularization. Topical application of aganirsen was safe and well-tolerated.

® 3732
Can we predict corneal graft rejection based on proangiogenic
cytokines level at the time of transplantation?

DEKARIS T
Special Eye Hospital “Svjetlost”, Institute Ruder Boskovié, Zagreb

PURPUSE: To evaluate the quantity of vascular endothelial growth factor (VEGF) and
its receptors (VEGFR) in the recipient cornea at the time of penetrating keratoplasty
(PK).METHODS: Study included 20 eyes scheduled for PK. Quantity of angiogenic
growth factors and their receptors: VEGE, sVEGFR1 and sVEGFR3 were analysed using
an enzyme-linked immunosorbent assay. Postoperatively patients were followed-up for
3 years. Frequency of corneal graft reaction and degree of corneal neovascularisation
were recorded. Donor corneas obtained from cadaver eyes were controls (n=20).
RESULTS: Overall quantity of VEGF-A was 287.74 pg/ml (SD=129.181) in the
inflammatory group, 115.37 pg/ml (SD=105.93) in non-inflammatory group and 142.28
pg/ml (SD=93.081) in controls. sSVEGFRI and sVEGFR3 were significantly higher
in non-inflammatory as compared to inflammatory group. Eyes with graft reaction
had significantly higher VEGF-A (307.4 pg/ml, SD= 100.058) as compared to those
without graft reaction (182.8 pg/ml, SD=124.987). Statistical analysis was done by t-test.
CONCLUSION: Graft reaction occurs more often in corneas with increased VEGF-A.
Elevated sVEGFR may act as a sink for VEGF and thus as suppressors of angiogenesis
and graft reaction.

® 3734
Ensuring advanced therapy treatments for ocular surface patients

PONZIN D

Venice

Ensuring Advanced Therapy treatments for ocular surface patients. Diego PonzinRecent
advances in the fields of eye banking, ophthalmology and regenerative medicine are
challenging the traditional activities of eye banks. Autologous serum eye-drops and
amniotic membrane transplantation are being offered as complementary or alternative
remedies for ocular surface disorders. While penetrating keratoplasty remains the most
common procedure for cornea transplantation, advances in corneal surgery have led
to the development of lamellar keratoplasty (LK) as a way to replace only the anterior
stroma or the posterior stromal/endothelial layers. Progress in femtosecond lasers and
microkeratome-based techniques in creating precut endothelial donor tissues are at the
basis of the success of lamellar procedures, most of which are performed with tissues
pre-cut, pre-stripped or pre-bubbled in the eye banks.Autologous cultured limbal
stem cells have been used to restore damaged corneal surfaces in hundreds of patients
with limbal stem cell deficiency. Strategies aimed at the regeneration of conjunctival
epithelium and corneal endothelium through cell therapy and genetic engineering of ¢
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® 3735
Emerging clinical concepts in ocular surface reconstruction

DUAH
Nottingham

ABSTRACT NOT PROVIDED
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SIS: Neovascular glaucoma after conservative irradiation of uveal melanoma: how to prevent and treat it

® 3741
Physiopathology of neovascular glauoma and preventive Anti
VEGF injections

ZOGRAFOS L

Lausanne

Neovascular glaucoma is a major complication after proton therapy of uveal melanomas,
and is provoked by vasoproliferative agents produced by the tumor or ischemic retina.
Risk factors for the presence of an ischemic retina at presentation are largest tumor
diameter (LTD) tumor height and the extent of retinal detachment.In a prospective
study the efficacy of preventive anti VEGF treatment was estimated following
Proton Beam radiotherapy of uveal Melanomas associated with an ischemic retinal
detachment. None of the treated cases and 32% of the controlled group developped
an neovascular glaucoma. The anti VEGF treatment was completed with and extensive
laser photocoagulation of the ischemic retina.Anti VEGF treatment associated to retina
photocoagulation appears as valuable therapeutic modality in selected cases of uveal
Melanomas following Protom Beam radiotherapy.

® 3743
Prevention of neovascular glaucoma by transcleral resection of
the uveal melanoma

BECHRAKISN
Department of Ophthalmology, Innsbruck Medical University, Innsbruck

Radiation treatment of large uveal melanomas especially when they are infiltrating
the ciliary body is often followed by the development of neovascular glaucoma. The
reason for this is associated with the development of large hypoxic retinal areas and
also necrosis of the irradiated tumor, that has been defined as “toxic tumor syndrome’
Resection of the tumour after successful irradiation is a very helpful way of treating this
potential post irradiation complication. Prevention of the development of secondary
glaucoma is even better for log-term preservation of visual function. Especially when
the tumor is located anteriorly where tumor endoresection is hazardous due to ciliary
body hemorrhage, transscleral resection is a very helpful alternative. On the long
term patients that have undergone this combined treatment regiment have a larger
probability of eye and visual function preservation.

® 3742
Prevention of neovascular glaucoma by endoresection of the
uveal melanoma scar after proton beam therapy

CASSOUX N
Paris

The conservative treatment of uveal melanoma by proton beau or plaque irradiation
can induce severe side effects such as exudative retinal detachment, hard exudates,
neovascular glaucoma. Part of these complications is not due to the irradiation itself
but to a tumor necrosis. The scar releases factors not fully discovered (VGEF, TNE...)
producing these complications called “toxic tumor syndrome’ The goal of the surgery in
this case is to remove the necrotic scar and to prevent long term somplications leading
to secondary enucleation. The risk of “tumor toxic syndrome” is correlated to initial
tumor volume. This surgical technique could be proposed in tumors of more than 8
mm thick but with a diameter of less than 16 mm, without ciliary body or optic nerve
invasion. The surgical technique and the results will be described in this paper.

® 3744
Treatment of neovascular glaucoma by Anti VEGF injections and
laser

MASCHI C
Nice

Since the 90s, most of the choroidal melanomas have been treated by radiotherapy
either with brachytherapy or external beam.Unfortunately, post radiation complications
may occur and neovascular glaucoma (GNV) is one the most feared. GNV happens
in almost 23% of the cases at 5 years after irradiation, mostly for large melanomas but
also for small ones. It complicates radiation retinopathy and toxic tumoral syndrome. As
for diabetic retinopathy, laser photocoagulation can prevent the iris neovascularisation
and glaucoma. If high pressure and secondary corneal edema are present, several
authors have shown that intra-vitreal or intra cameral injections of anti-VEGF make iris
neovessels regress and help the control of intra ocular pressure.In case of toxic tumoral
syndrome, laser is ineffective and enucleation has often been necessary for intolerable
pain. There is no recognized treatment for toxic tumoral syndrome: anti VEGF agents
have shown good results for some patients but recent publications suggest that corticoid
injections and surgical treatments may more efficient. GNV is a frequent and feared
complication of ocular irradiation and its management requires several tools including
laser and anti VEGF agents.
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® 3745
Surgical treatment of glaucoma following irradiation of uveal
melanoma

SHARKAWIE
Jules Gonin Eye Hospital, Lausanne

Uveal melanoma treated by proton beam radiotherapy (PBRT) is associated with
uncontrolled glaucoma arising from different aetiological mechanisms and often leads
to enucleation. This presentation will demonstrate novel surgical approaches aimed
at increasing ocular and visual preservation. Glaucoma subtypes include neovascular
glaucoma in addition to concurrent pigmentary and uveitic disease. The role of
aqueous shunt insertion, glaucoma filtration surgery, anti-VEGF and the limited role
of cyclodestructive procedures are outlined. Prevention and treatment of surgical
complications are discussed. Results from a large cohort of eyes with glaucoma and
melanoma, from a tertiary referral center, are analyzed and the importance of a multi-
disciplinary approach is examined.
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Workshop: ARVO @ EVER : Snapshot of what's new in ocular anatomy and pathology

® 3751 ® 3752

Stem cells in ocular diseases - implications to physiological and Genetics of keratoconus
pathological angiogenesis WILLOUGHBY C
PETROVSKI G Liverpool

Szeged
e Keratoconus (MIM 148300), a common bilateral, progressive corneal thinning

disorder, is the leading indication for corneal transplantation in the developed world.
Despite the visual and social impact of keratoconus, the underlying biochemical
processes and pathobiology remain poorly understood. There is strong evidence for
a heritable component in the development of keratoconus, but few if any genes had
been identified. Recently, the identification of two new keratoconus genes has given
insight into the biological processes disrupted in the development of keratoconus.
Our group identified mutations in a microRNA (miR184) responsible for keratoconus.
MicroRNAs (miRNAs) are small, non-coding RNAs which are important regulators of
eukaryotic gene expression. Subsequently, we have identified a significant enrichment of
potentially pathologic heterozygous alleles in ZNF469 associated with the development
of keratoconus in 12.5% of keratoconus patients, and highlights ZNF469 as the most
significant genetic factor responsible for keratoconus identified to date.

ABSTRACT NOT PROVIDED

® 3753 ® 3754

Endogenous production of anti-inflammatory molecules New insights into uveal melanoma
maintaining ocular immune privilege KALIRALH

WALLACE G Liverpool

Birmingham

ABSTRACT NOT PROVIDED
ABSTRACT NOT PROVIDED
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® 3755
Update on adenoid cystic carcinomas

VON HOLSTEIN S
Copenhagen

Adenoid Cystic Carcinoma of the Lacrimal Gland: MYB Gene Activation, Genomic
Imbalances, and Clinical CharacteristicsPurpose: To investigate genetic alterations in
lacrimal gland adenoid cystic carcinomas (ACC) in relation to clinical data and survival.
Methods: The expression and identity of MYB-NFIB fusion transcripts were studied
using RT-PCR and nucleotide sequence analyses. Q-PCR and immunohistochemistry
were used to evaluate the expression of MYB and MYB-NFIB target genes. High-
resolution array-based comparative genomic hybridization (arrayCGH) and FISH were
used to study copy number alterations and MYB rearrangements. Results: The median
age of the patients were 43 years and the median time of survival was 8.6 years. The
MYB-NFIB fusion was expressed in 7/14 ACCs. All non-ACC tumors were fusion-
negative. All 13 ACCs tested stained positive for the MYB protein and for the MYB
targets KIT and BCL2, 12 were positive for MYC and CCNEI, and nine for CCNBI.
Rearrangements of MYB were detected in 8/13 cases. ArrayCGH analysis revealed
recurrent copy number alterations with losses involving 6q23-q27, 12q12-q14.1,
17p13.3-p12 and gains involving 19q12, 19q13.31-qter, 8q24.13-q24.21, 11q12.3-q14.1,
and 6¢23.3. Neither MYB-NFIB fusion nor any copy number alteration correlated with
survival. Conclusions: Lacrimal gland ACCs are genetically and clinically similar to their
salivary gland counterparts and MYB-NFIB is a useful biomarker for ACC. Our data
also suggests that MYB and its downstream targets are potential therapeutic targets for
these tumors.
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SIS: Retinal gene therapy: an update

® 3761
Viral vectors

BARNARD A
Nuffield Laboratory of Ophthalmology, Oxford

There are a number of ongoing clinical trials that utilise viral vectors to deliver potentially
therapeutic genetic material to retinal cells. This talk will look at the major consideration
of turning a wildtype virus into a clinical trial vector. These include the packaging
capacity, tropism (preference for targeting specific cells/tissue) and immunogenicity of
the viral vector. The talk will also discuss strategies for increasing transduction efficiency
(e.g. by optimisation of the transgene expression construct) to potentially reduce the
amount of viral particles that need to be used The talk will look at ongoing laboratory
research that may lead to improvements in the viral vectors that are available for gene
therapy trials and potential ways in which the limitation imposed by the starting virus
may be overcome. For example, a dual vector, split transgene strategy may be used to
effectively double the packaging capacity of adeno-associated viral (AAV) vectors. As
the majority of retinal gene therapy trials so far have used AAV vectors, there will be a
bias toward the discussion of this type of virus.

® 3763
Gene therapy for choroideremia

BARNARD A
Nuffield Laboratory of Ophthalmology, Oxford

PurposeThis talk will cover the development and instigation of a clinical gene therapy
trial for choroideremia. It will also outline some early results of the trial, which is
currently still ongoing.MethodsDevelopment of the gene therapy vector involved a
range of in vitro and in vivo studies, from cell-based protein assays to ERGs in laboratory
mice. The trial is an open label dose escalation study, involving two groups treated with
different doses of adeno-associated viral vector (AAV2) encoding Rab-escort Protein 1
(REP1). A range of clinical tests are used to assess the safety and efficacy of treatment.
ResultsPreclinical results show AAV can successfully produce functional REP1 protein
in patient fibroblasts. The vector shows targeting of retinal cells and has good safety and
efficacy in animal models. So far in the clinical trial, 6 patients have been treated with
the low dose AAV.REP1 vector. Early results show good safety and some encouraging
functional effects. ConclusionsA gene therapy trial for choroideremia is ongoing, with
some promising early results. This is the first time gene therapy has been tested in people
with normal visual acuity and may have implications for other inherited retinal diseases.

® 3762
Gene therapy for RPE65-related Leber congenital amaurosis

LEROY BP
Ghent

PurposeThe talk will focus on an overview of gene therapy trials for RPE65-related
Leber congenital amaurosis (LCA), which are currently ongoing or have been finalised.
MethodsSystematic review of trials.ResultsCurrently there are 6 trials around the World
focusing on gene therapy for RPE65-related Leber congenital amaurosis, with good
safety outcomes and considerable success in restoring some visual function. So far, no
safety issues have been encountered in these trials, whereas some improvement and/
or stabilization of retinal function is seen. However, progression of disease is not halted
entirely.ConclusionsGene therapy trials for RPE65-related Leber congenital amaurosis
are safe and somewhat successful in restoring and/or stabilizing retinal function, despite
early indications of further progression of disease.

® 3764
Gene therapy for Stargardt disease

AUDO (1, 2) MOHAND-SAID S (3), ZEITZ C (3), BARALE PO (3), J]-A SAHEL (3)
(1) Centre de Recherche Institut de la Vision, UMR S 968 Inserm, Paris

(2) Université Pierre et Marie Curie/ CHNO des Quinze-Vingts, Paris

(3) Paris

Stargardt disease is the most common cause of macular degeneration and central
visual loss in young people. Currently, there is no known effective treatment that can
prevent or reverse the vision loss in this disease. The disease is caused by mutations
in the photoreceptor-specific ABCA4 gene cording for a protein involved in the active
transport of retinoids from the photoreceptors to the underlying retinal pigment
epithelium to initiate the visual cycle. Pre-clinical studies on animal model of Stargardt
disease have shown effects on subretinal administration of viral vectors containing
the human ABCA4 gene upon liposfuscin accumulation, the hallmark of the disease,
thus providing a proof-of-concept for gene therapy. Indeed, the first-ever gene-based
therapy Phase I/11 clinical trial for treatment of Stargardt disease, StarGen”, is currently
underway (NCT01367444) at the Casey Eye Institute, Oregon Health & Science
University, US and the Centre Hospitalier Nationale dOphthalmologie des Quinze-
Vingts, Paris, France. We will discuss the principle and issues raised by the current trial
as well as potential alternative therapies.



SIS: The hidden history of ophthalmology from the 16 to the 20 century

* 3771
Hermenegildo Arruga (1886-1972): an example that the
improvement in retinal surgery goes on

ASCASOFI(1,2)
(1) Department of Ophthalmology, University Clinic Hospital., Zaragoza
(2) Aragon Health Sciences Institute, Zaragoza

Hermenegildo Arruga (1886-1972) was a versatile Spanish ophthalmologist who
specialized in retinal surgery. He designed numerous surgical instruments and
introduced significant improvements in ophthalmic surgical techniques. Thus, he was
among the first ophthalmologists to advocate the intracapsular cataract extraction.
Furthermore, he refined several surgical procedures such as dacryocystorhinostomy,
corneal transplantation, evisceroenucleation and pterygium excision. But, above all,
Arruga was fascinated with the retinal detachment surgery. He perfected Gonin's
operation and contributed significantly for retinal detachment surgery to be put in
place. Later, he adopted the injection of air at the end of retinal surgery. In the 1950s,
Arruga simplified the technique of equatorial cerclage using a suture to encircle the
equator of the eye. Even though ocular surgery has also developed significantly after
Arrugas time, his achievements played a significant role when they were presented and
they formed a good foundation for subsequent developments.

® 3773
The invention of the contact lenses (1888)

HEITZ R
Strasbourg

In March 1888 appeared in the Archiv fir Augenheilkunde an article entitled “Eine
Contactbrille” submitted by Adolf Eugen Fick, lecturer at the University of Zurich.
This paper and his English translation, published the same month in the Archives of
Ophthalmology as ‘A Contact-lens] described the first clinical application of a contact
lenses.The analyze of Fickss article, of a memo on June 1887 send in a sealed envelope
of the Saxon Academy of Science, and of five letters send to Professor Ernst Karl Abbe
in Jena between June and October 1887, permit to describe this innovative step in the
history of both corneal refractive neutralization and contact lenses.Key-words: Contact
lenses, Invention, Adolf Eugen Fick, Year 1888.

* 3772

A journey to Berlin, Utrecht, Paris and London in the footsteps
of a cosmopolitan ophthalmologist of the second half of the 19th
century

KESTELYN P
Gent

Richard Liebreich was born in Prussia in 1830. He studied medicine and graduated
at Halle in 1853. He spent several months with Donders in Utrecht to refine his
skills in optics and refraction. As a student of Helmholtz he witnessed the invention
of the ophthalmoscope and took one of the first instruments to von Graefe’s clinic
in Berlin. From Berlin Liebreich moved to Paris, where he achieved great succes.
After the fall of Napoleon in 1870, Liebreich moved to London, where he became
the head of ophthalmology at St. Thomas hospital and medical school. Following
several personal attacks in themedical literature, Liebreich returned to Paris, where he
gradually retired from medical practice,yet continued a creative life as an artist.Richard
Liebreich improved the ophthalmocope,created the first ophthalmoscope utilized
for demonstration purposes, devised a binocular corneal microscope which was a
forerunner of the slittamp, was a pioneer in fundus photography, and wrote the first
paper on ophthalmic genetics. However, his lasting claim to fame was the creation of
the first atlas of ophthalmoscopy.

® 3774
Nicolas Claude Fabri de Peiresc (1580-1637) and the lost
humanism

GODARD G
Malakoff

Peiresc [1580-1637], councillor in the parliament of Aix-en-Provence (France),
exchanged voluminous correspondence with many scholars in Europe, including
Galileo and the Lincei. He carried out, with his friend Gassendi, researches on
astronomy, geology and anatomy. Peiresc’s writings on eye and vision are preserved in an
unpublished manuscript of 980 pages, kept in the library of Carpentras (France). They
include letters to Luilier, Bourdelot, Gassendi and Schikard, and contain several minutes
of dissection of eyes from various animals (eagle, whale, cat, owl, seal and chameleons)
carried out in 1634, as well as Peiresc’s observations on his own view. Peiresc also
undertook experiments that consisted in removing the eye lens or replacing it with glass
lenses, so as to establish the course of light rays in the eye under observation. As the
images formed on the retina are upside down compared to the original object, Peiresc
imagined that the retina was not the sensitive organ of vision but acted as a mirror, the
image being captured on the back side of the lens. These studies precede Descartes’
Dioptrique (1637) and postdate Plempius” Ophthalmographia (1632); they were not
published, so they remain until today almost ignored.
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® 3775
Photocoagulation: early pioneers, pitfalls and progress

GRZYBOWSKIA (1,2)
(1) Department of Ophthalmology. Poznan City Hospital, Poznan
(2) Chair of Ophthalmology, University of Warmia and Mazury, Olsztyn

Laser photocoagulation is currently a crucial therapy for numerous retinal diseases.
Although the effect of solar light on the retina has been known for centuries, the earliest
thermal burns in the animals’ retinas by using a concave mirror and a convex lens to
focus sunlight through dilated pupils of rabbits, were described by Czerny (1867) and
Deutschmann (1882). The first experimental photocoagulation of the human retina
was performed in 1927 by Maggiore. It has been nearly completely forgotten that in
1945, the Spanish ophthalmologist José¢ Moron had the idea to close retinal tears using
a light source through pupil to produce a retinal burn similar to that of diathermy.
Finally, the German ophthalmologist Gerd Meyer-Schwickerath conceived the idea of
using photocoagulation to make burns in the retina to seal holes and prevent retinal
detachment and developed in 1947 a sunlight photocoagulator, an instrument of
mirrors and lenses that used sunlight.
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SIS: Myopic macular disease

® 4211
Natural history and epidemiology of myopic macular disease

KOURENTIS CHR
Department of Ophthalmology, Vitreoretinal Unit, Red Cross Hospital, Athens

Pathological myopia (PM) is characterized by a refractive error of -6 D and above
and/or an axial length of 26.5 mm and above with concomitant degenerativechanges
in the posterior segment of the eye. The prevalence of PM differs between ethnicities.
Myopic retinopathy includes a choroidal pallor pattern in the macular area, a posterior
pole ectasia, lacquer cracks in Bruch’s membrane and posterior staphyloma, focal
areas of chorioretinal thinning or atrophy and geographic areas of atrophy and
choroidal neovascularisation (CNV).PM is the second commonest cause of choroidal
neovascularization (CNV) after age related macular degeneration (AMD) and the most
common cause of severe visual impairment in myopic patients younger than 50 years old.
CNV occurs in 4% to 11% of patients with high myopia, and is the most common vision
threatening complication of high myopia. The natural history of untreated myopic CNV
is poor with a visual acuity of 20/200 or less. Apart from the macular degeneration there
are other causes of visual dysfunction in PM, such as macular hole, retinal detachment
associated with macular hole, posterior staphyloma and retinoschisis.

® 4213
Photodynamic therapy outcomes in myopic CNV

XIROU'T
Ophthalmic Department, Glyfada

Choroidal Neovascularization (CNV) is a vision threatening complication of
pathological myopia. Treatment modalities include thermal laser photocoagulation,
surgical management, photodynamic therapy with verteporfin (vPDT) and Vascular
endothelial growth factor (VEGF) inhibitors. The Verteporfin in Photodynamic Therapy
(VIP) Study Group recommended verteporfin therapy for subfoveal CNV resulting
from pathologic myopia based on 2-year results of this randomized clinical trial,
although the primary outcome was not statistically significantly in favor of verteporfin
therapy at 2 years follow-up. Since anti ~VEGFs became available they have been used
successfully in the treatment of CN'V and promising results on their short-term efficacy
have been reported. Furthermore clinical trials comparing anti-VEGFs with verteporfin
therapy demonstrated superior efficacy of anti-VEGFs. The reason to concern an anti-
VEGFs treatment is arising over their long-term safety and efficacy. Recent reports on
long-Term inhibitory effects of PDT on myopic CNV arising at the edge of chorioretinal
atrophy, in eyes with juxtafoveal neovascular membranes show that PDT remains to
play a role in the management of myopic CNV.

® 4212
Diagnostic evaluation for myopic macular disease

KABANAROU S, XIROU T
Retina Department, Red Cross Hospital, Athens

Myopic macular disease (MMD) characterises a spectrum of structural changes of the
macula such as epiretinal membranes, posterior tractional detachment, foveoschisis,
macular holes, myopic choroidal neovascularisation (mCNV) and chorioretinal
atrophy. Review of current literature regarding diagnosis of MMD and an appraisal
of older (fluorescein angiographgy and indocyanine green angiography) and modern
imaging tools (optical coherence tomography) are being presented.Fundus fluorescein
angiography is the gold standard for diagnosis of patients with mCNV and remains an
important imaging technique for their follow up. However in the era of spectral domain
OCT macular pathology, such as epiretinal membranes, macular holes, foveoschisis,
or pathology of the vitreoretinal interface, is better documented and evaluated. The
additional use of enhanced depth imaging OCT (EDI-OCT) and recently developed
swept-source OCT (SS-OCT) are also employed to evaluate macular pathology further.
The diagnostic evaluation of MMD has evolved as the diagnostic tools have become
increasingly more sophisticated allowing better visualization and documentation of
macular pathology and any alterations occurring after medical and surgical intervention.

® 4214
Surgical management and treatment outcomes of myopic
foveoschisis

POURNARAS JA

Lausanne

Myopic foveoschisis is relatively uncommon complication of pathological myopia
and has been nicely described using OCT examination.Pathophysiology of myopic
foveoschisis still remains controversial.lt is thought that tractions due to posterior
vitreous cortex and epiretinal membrane may lead to foveoschisis formation.In some
cases, macular hole or retinal detachment may occur.Surgical indications and timing are
still controversial and will be discussed.Pars plana vitrectomy is reported to give good
anatomical and functional outcomes.
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® 4215 ® 4216

Surgical management and treatment outcomes of myopic Anti VEGF treatment in myopic CNV
macular hole retinal detachment SOUBRANEG

ZAMBARAK]IH Paris

Eye Treatment Centre, Barts Health, London
ABSTRACT NOT PROVIDED

Pathological myopia (PM) complicated by macular hole retinal detachment (MHRD)
may lend itself to surgical correction, however severe axial elongation of the globe, the
presence of a posterior staphyloma and atrophy of the RPE and choroid make these
cases challenging. Whilst vitrectomy has been the mainstay of treatment, macular
buckling (MB) was also developed in order to treat the posterior staphyloma. Macular
hole closure rates using OCT monitoring have been reportedly low at 10-72% and retinal
reattachment rates have varied from 40-93%. The reports of surgical outcomes of MB
for MHRD are limited, but reported retinal reattachment rates are as high as 93% after
primary surgery and 100% after secondary surgery. Surgical and visual outcomes appear
better than those seen with PPV surgery but visual acuity improvements were modest
in a long term series with a mean log MAR improvement of 1.80 to 1.00. We carried
out a survey of the British and Eire Association of Vitreoretinal Surgeons (BEAVRS) to
research the UK practice patterns for the management of MHRD secondary to PM.
Anatomical and visual outcomes showed variable success rates. A review of the current
literature and results of the BEAVRS will be presented.
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SIS: Glaucoma progression despite good pressure control

® 4221
‘What is good pressure control

STEVENS A
Gent

The diagnosis of glaucoma is based on morphological and functional parameters and
not on IOP level, whereas treatment is centered on adequate IOP control. Good IOP
control implies that IOP is brought down to values at which no further damage occurs or
to values that slow the rate of progression in order to maintain acceptable visual function
during the patients lifetime. Target pressure for an individual patients will depend on the
age of onset of the disease, the amount of damage at diagnosis, the level of untreated
1OP, and the rate of progression. The longer the life expectancy, the more severe the
functional damage, the lower the untreated IOP and the faster the rate of progression,
the lower the target pressure should be and vice versa. An additional number of systemic
(blood pressure, family history) and ocular risk factors (disc hemorrhages, PEX, myopia,
corneal thickness) should be taken into account. Further follow up will indicate whether
the initially chosen target pressure needs adjustment. The determination of target
pressure is a dynamic process and from the available evidence it seems that there is a
wide gap between preferred practice patterns and real life.

® 4223
Sleep apnoe and perfusion pressure

KIEKENS S, DE GROOT V/
Edegem

Glaucomatous disease may progress despite adequate intra ocular pressure (IOP)
control. Large population based studies have shown that low ocular perfusion pressure
(OPP) is a risk factor for glaucoma prevalence, incidence and progression. OPP can be
calculated as the difference between arterial pressure and IOP. Obstructive sleep apnea
(OSA) is a systemic condition associated with many eye conditions such as glaucoma.
Its systemic implications are modifiable with Continuous positive airway pressure
therapy (CPAP). In a population of OSA patients the increase in overnight IOP raise
was significantly higher during CPAP therapy. The accompanied dip in nocturnal blood
pressure results in a decreased ocular perfusion pressure. Moreover the auto regulatory
mechanisms that need to compensate for perfusion pressure changes are affected
in OSA by metabolic stresses, hypoxia and hypercapnea. Thus a higher glaucoma
prevalence in OSA can be explained by the combination of an increased overnight IOP,
decreased OPP and abnormal auto regulatory mechanisms that make the optic nerve
more vulnerable for ischemic events.

® 4222
IOP fluctuation and its measurements

POURJAVAN S
Zaventem

This SIS is focusing on the different factors which could cause progression of glaucoma
despite correct/good IOP control. One of these factors could be the fluctuations in IOP
and its measurements The variations in IOP can be unpredictable and its behavior over
the short and long term is still not fully known. These questions are still unanswered:
How does IOP fluctuate over 24 hours? Does the fluctuation follow a repeating pattern?
how can we assess this variability? And does the fluctuation affect the course of
glaucoma progression?During this session we will discuss different theories and expert’s
opinions in light of our current understanding.

® 4224

Influence of cerebrospinal fluid pressure and its composition
around the optic nerve on the development of glaucoma.
Overview

DE GROOT V (1), WOSTIYN P (2), VAN DAM D (2), AUDENAERT K (3),

DEDEYN PP (2)

(1) Ophthalmology, University of Antwerp, Antwerp

(2) Neurochemistry and Bebavior, Institute Born-Bunge, University of Antwerp,
Antwerp

(3) Psychiatry, Ghent University Hospiral, Ghent

Growing evidence in the literature provides strong support for the concept that
cerebrospinal fluid pressure (CSFP) plays a role in the pathogenesis of glaucoma. The
CSFP forms the counterbalance to the intraocular pressure (IOP) across the optic disc.
The pressure difference across the lamina cribrosa seems to be more important than
the IOP on its own. This trans-lamina cribrosa pressure difference depends on the
imbalance between the IOP and the CSFP, and their fluctuations . Several studies have
demonstrated that this pressure difference is higher in patients with normal tension
glaucoma (N'TG), providing an explanation for the mystery of NTG. Secondly, the CSF
around the optic nerve may have a deficient clearance. Possible compartmentalization
of this subarachnoidal space around the optic nerve has been documented. Also changes
in general CSF circulatory physiology result in decreased CSF turnover, decreased CSFP
and CSF stasis. Given the central role of CSF turnover in the clearance of potentially
toxic metabolites from the brain, one might expect that CSF circulatory dysfunction
could ultimately result in reduced neurotoxin clearance in the subarachnoid space
surrounding the optic nerve and lead to glaucomatous damage.
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® 4231
S.Fyodorov Eye Microsurgery Complex: Past, present and future

MALYUGIN B, CHUKRAYOV A
S. Fyodorov Eye Microsurgery Complex, Moscow

Prof. S. Fyodorov is known for his multiple innovations in refractive and cataract surgery
fields. He founded Eye Microsurgery Institute in 1980. The main concept was to combine
clinical, research, educational and manufacturing activities under one roof. In 1986, Eye
Microsurgery Complex was created, headquartered in Moscow with satellite clinics
installed in 11 cities. This allowed spreading modern eye surgery technologies, covering
all Russian territories and providing high quality eye care. In 2000, after Fyodorov
passed away, the Complex started to bear his name. Currently the number of employees
is exceeding 4,500 employees. In 2013 all clinics jointly performed over 225,000 eye
surgeries. Along with the clinical activities; extensive scientific and educational work
is being performed. Wet Labs for teaching ophthalmic surgeries are established in 6
locations including Moscow. Wide range of research activities is focused on the new
surgical technologies in cataract and implant surgery, corneal transplantation, laser
refractive surgery, glaucoma, pediatric eye care, stem cell research, and many others.
Overview of the historical and current activities of the S. Fyodorov Eye Microsurgery
Complex will be presented.

® 4233
Local immunocorrection with MMSC-like limbal cells in high-
risk keratoplasty patients

TONAEVA H, BORZENOK SA, ONISHENKO NA

Background. Local immunosuppressive therapy resistance in over that 45% of
recipients in high-risk keratoplasty determines search for the new methods of immune
reaction suppression by activation of physiological tolerance mechanisms based on
the cell technologies. With this in view mesenchymal stem/progenitor limbal cells
with phenotype and properties of bone marrow MMSCs are of great interest as they
form an outer cell-tissue niche of the eyeball, accomplish local immunity regulation,
physiological and reparative corneal regeneration. Purpose. To evaluate cadaveric
donor graft survival rate in high-risk recipients by co-transplantation of pre-cultured
allogenic limbal transplants. Materials and methods. As a first step limbal transplants
taken from the cadaver eye were cultured for 25,0+3,0 days in the medium (Borzenok-
Moroz). Functional activity of the cells was monitored by the content of pro- and anti-
inflammatory cytokines in the culture medium by ELISA. Phenotype of the cells after
culturing was determined by flow cytometry with a panel of antibodies to MMSCs.At
the second (clinical) step penetrating keratoplasties were carried out in 69 high-risk
patients. Experimental group (1st) comprised of 36 patients whom cultured limbal
cells and cadaver corneas were transplanted simultaneously. In the 2nd (control)
group (n=33) standard penetrating keratoplasty was performed. Results. The results of
observation during the first 12 months after the surgery showed that in the 1st group
transplant survival rate was much higher than in the 2nd group, 31 recipient (86,1%)
and 23 recipient (69,7%), respectively. Endothelial cell loss was also much higher in
the control group as opposed to the experimental group, 23,8+1,4% and 14,1+0,57%,
respectively. Conclusion. Limbal transplants preserve their viability, demonstrate
immune-regulatory activity, and contribute to reprogramming of pro-inflammatory to
anti-inflammatory local immune response after keratoplasty. Inhibition of local immune
reactions by limbal cells co-transplantation contributes to long-term survival rate of the
corneal grafts and preserved endothelial cells.

® 4232
Russian KPro — UV crosslinked cornea complex implanation:
Techniques and clinical results

MOROZ Z, KOVSHUN E, GOLOVIN A
Moscow

Penetrating keratoprosthetics of thin irregular corneal leukomas requires several
preliminary surgical procedures. To reduce the period of visual rehabilitation and
number of operations for this group of patients a new type of surgical treatment,
combining keratoplasty and keratoprosthetics, was developed in 1996. This technique
was named “K-Pro — cornea” complex transplantation.Methods: At first collagen-
crosslinking procedure was performed for allogeneic preserved donor cornea according
to the Zurich protocol with the use of UV-X-1000 (IROC Innocross, Switzerland) and 1%
riboflavin solution (Dextralink). Further Fedorov-Zuev keratoprothesis was implanted
into the modified cornea. Resulting complex was cut out of the corneal-scleral rim with
9,0 mm trephination blade. Recipients corneal disk of the same diameter was removed
and all procedures, necessary for the lens and anterior chamber, were performed before
placing “K-Pro — cornea” complex into the bed and fixing it with interrupted sutures.
All in all 64 patients with vascularized leukomas were treated with the use of this
technique. Observation period was up to 10 years. Results: Best spectacle-corrected
visual acuity (BSCVA) rose from pr. | certae before surgery to 0,01-1,0 after. Following
complications were met in the postoperative period: retroprothesis membrane (99,9%),
aseptic necrosis (39,6%), K-Pro protrusion (11%).Conclusions: Developed technique of
transplantation of “K-Pro — cornea” complex enabled to reduce the number of main
and preliminary surgical procedures and the period of patients visual rehabilitation. Key
words: K-Pro, keratoplasty, collagen-crosslinking.

® 4234
Simultaneous penetrating keratoplasty and artificial iris-lens
diaphragm implantation

POZDEYEVA N, PASHTAYEV NP
Fyodorov MNTK Eye Microsurgery, Cheboksary

Materials and methods: Forty four eyes of 44 patients with aniridia after penetrating
corneal injuries and traumatic post radial keratotomy wound dehiscences have
undergone penetrating keratoplasty (PKP) and simultaneous artificial iris-lens
diaphragm (ILD) implantation. The average age was 36 years (8-60 years). Time since
trauma ranged from 3 months to 17 years. In 27 eyes intraocular pressure (IOP) was
normal preoperatively, while 17 eyes were diagnosed with glaucoma. IOP was managed
medically in 9 of these eyes, and 8 eyes had been operated for glaucoma before PKP +
ILD. PKP was performed with the assistance of femtosecond laser in 10 eyes, and 34
eyes were operated with the use of Barron vacuum trephine. Five eyes had previous
successful retinal detachment surgery, and 8 eyes had subtotal vitrectomy for vitreous
hemorrhage. Results: Preoperatively mean non-corrected distance visual acuity
(NCDVA) was 0.03 + 0.04 (m + SD), corrected distance visual acuity (CDVA) was 0.04
+0.07, preoperative corneal astigmatism was 8.3 + 5.8 diopters (D). Twelve months after
the surgery mean NCDVA after traditional PKP was 0.08 + 0.09, CDVA was 0.2 £ 0.19,
corneal astigmatism was 4.7+3.9 D; and after femtolaser-assisted PKP NCDVA was 0.1
+0.12, CDVA 0.3 + 0.28, corneal astigmatism was 3.9 + 3.1 D.In the group of 8 eyes
previously operated for glaucoma only 1 eye experienced worsening of IOP control,
requiring 2 extra filtering procedures including drainage device implantation. In the
glaucoma medical management group of 9 eyes 1 eye required filtering surgery 1 month
after PKP + ILD, while four more had to be operated for glaucoma as late as 9 to 24
months.Due to transplant failure cornea had to be regrafted in 6 of 9 patients in the
glaucoma medical management group, and only in 2 of 8 patients who were previously
operated for glaucoma.Conclusion: In patients after simultaneous penetrating
keratoplasty and artificial iris-lens diaphragm implantation surgery corneal transplant
failure rate increases with IOP decompensation. Previous glaucoma surgery improves
1OP control.
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® 4235
Femtosecond laser-assisted anterior lamellar keratoplasty for
keratoconus

PASHTAEV A (1), MALYUGIN B (2)
(1) Dept. of the Anterior Segment Optico-Reconstructive and Transplant Surgery, Moscow
(2) S. Fyodorov Eye Microsurgery Complex, Moscow

We report the results of several femtosecond (Fs) laser-assisted anterior lamellar
keratoplasty modifications including Fs-ALK (11 eyes) and Fs-DALK (34 eyes). The
control group consisted of the manual air-viscobubble DALK (35 eyes). Optimal Fs-
laser parameters for corneas trephination and lamellar cuts were studied in the donor
cadaver eyes. The quality of lamellar interface after laser dissection was assessed with
atomic microscopy. Clinical data collected included the numbers of intra- and postop
complications, VA with and without correction, postop astigmatism, corneal hysteresis
and corneal resistance factors (ORA), EC loss and graft long-tern survival rates.
Mean follow-up was 18.6+5.1 months. Fs-DALK with optimized cutting algorithm
resulted in fastest visual recovery, lesser postop astigmatism and better BCVA. The
outcome difference in between the Fs-DALK and manual DALK was borderline. Fs-
ALK provided the lowest visual outcomes (BCVA was 0.2+0.07 @12 months) due to
irregularities and light scattering at the donor-recipient interface.
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® 4241
Eye neoplasms: a bibliometric analysis from 1966 to 2012

MOURIAUX F (1, 2), BOUDRY C (3)
(1) Ophthalmology, Caen

(2) Québec

(3) Normandie University, Caen

Purpose To calculate the growth rate of biomedical literature on eye neoplasms and to
assess key journals, authors, and country affiliations.

Methods PubMed was used to search for papers published from 1966 to 2012. Total
number of articles per year was fitted to alinear equation as well as an exponential curve.
To identify the core journals and predict the number of journals containing articles
related to eye neoplasms, Bradford's law was applied. The mean number of publications
per year and per author were calculated. For each country, the Gross Domestic Product
(GDP) index (publications per 1 billion US dollars of GPD) and the population index
(publications per million inhabitants) were calculated.

Results A total of 27 943 references were retrieved. The growth in the number of
publications showed a linear increase with a yearly average growth rate of 2.08%. Using
Bradfords law, 17 core journals were identified. Only 9 authors published more than 5
papers per year. The United States was by far the predominant country in number of
publications, followed by Germany and the United Kingdom. However, population and
Gross Domestic Product indexes showed that absolute production did not reflect the
production per capita nor the economic efficiency

Conclusion This bibliometric study provides data contributing to a better
understanding of the eye neoplasm research field.

® 4243
Multiple malignancies in uveal melanoma patients - the LOOC
experience

HEUSSEN FM (1), DAMATO B (2), KALIRAI H (3), COUPLAND SE (3),

HEIMANN H (1)

(1) Liverpool Ocular Oncology Center, Liverpool

(2) Ocular Oncology Service, University of California, San Francisco

(3) Pathology, Department of Molecular and Clinical Cancer Medicine, University of
Liverpool, Liverpool

Purpose To identify the prevalence of multiple primary tumors in a patient cohort
with uveal melanoma and describe the cohort’s characteristics.

Methods A data query for all cases of uveal melanoma seen at the Liverpool Ocular
Oncology Center (LOOC) since 1993 was performed. Based on systemic information
only cases with multiple primary tumors were included. Demographic and clinical
information data were analyzed.

Results A total of 5140 (2615 males, 50.9%) patients with uveal melanoma were found,
of which 228 (4.4%) were noted to have at least one other primary malignancy. 15 cases
(0.6%) had at least 3 primary tumors recorded. The gender breakdown is: 125 males
(54.8%) and 103 females. Of 125 men, 45 (36%) had been diagnosed with prostate
cancer; 30 with unspecified skin tumors; 8 with systemic lymphoma; 7 with bladder
carcinoma; 6 with colon carcinoma; and the remaining patients with less common
tumors. Of 103 females, 45 (44%) had suffered breast carcinoma; 19 had unspecified
skin tumours; 7 renal cell carcinoma; 5 lung carcinoma; and the remaining patients,
other less common tumor types. 43 of the 125 (34.4%) males and 39 of the 103 females
(37.9%) were deceased by time of data analysis. The incidence of the commonest tumors
in males (e.g. prostate cancer: 45/2615, 1.7%) and females (e.g. breast cancer: 45/2525,
1.8%) in this cohort of patients with uveal melanoma did not differ from the incidence of
these tumors in the general UK population.

Conclusion Although rare, additional malignancies can occur in association with
uveal melanoma; therefore, the patient history taking should include this aspect.
Aside from demographic and clinical data, genetic testing in these cases with multiple
malignancies may yet reveal unique common patterns.

® 4242
BAP1 germline mutations in Finnish uveal melanoma patients

TURUNEN (1, 2) MARKKINEN S (2), WILSKA R (1), MUONA M (2, 3),

RAIVIO V (1), TALL M (1), LINDH S (2), LEHESJOKI AE (2, 4), KIVELA T (1)

(1) Department of Ophthalmology, Helsinki University Central Hospital, Helsinki

(2) Folkhiilsan Institute of Genetics, Helsinki

(3) Institute for Molecular Medicine Finland, University of Helsinki, Helsinki

(4) Neuroscience Center and Research Programs Unit, Molecular Neurology, University of
Helsinki, Helsinki

Purpose To estimate the frequency of germline mutations in the BRCA-1 associated
protein-1 (BAP1) gene that predisposes to a range of cancer types, including uveal
melanoma.

Methods In Finland, all uveal melanoma patients are referred to the Ocular Oncology
Service, Helsinki University Central Hospital. We collected clinical data and genomic
DNA from 146 patients treated between 2011 and 2013. In addition, we identified 12
families each with two uveal melanoma patients. We were able to collect genomic DNA
from 14 members of uveal melanoma families. All 17 exons of the BAP1 gene were
sequenced in a total of 160 patients.

Results We found two possible dominant mutations: a sporadic mutation in a highly
conserved donor splice site after exon 2 and a frameshift insertion mutation in exon 14
in three patients. The latter mutation was found in a mother and son both diagnosed
with uveal melanoma. The third patient, who shared the same mutation, is potentially a
distant relative of this family. These mutations were not present in 3,325 Finnish controls
from the Sisu project (wwwsisuproject.fi).

Conclusion BAPI germline mutations in Finland contribute to uveal melanoma in
only 1.4% of patients (2 mutations, 147 patients; 95% CI 0.2 - 4.8) based on our non-
selected sample, excluding second cases in families. The BAP1 syndrome exists but does
not seem to be particularly prevalent in Finland in spite that Northern Europe is a high
risk region for this cancer.

® 4244

NRAS, BRAF and KIT expression/mutational status, miRNA
related profile and clinico-pathologic parameters in pigmented
lesions of the conjunctiva

PARROZZANIR (1), FRIZZIERO L (2), PERRINI P (2), ALESSANDRINI L (3),

BLANDAMURA S (3) MIDENA E (2, 1)

(1) G.B. Bietti Foundation, IRCCS, Roma

(2) Department of Ophthalmology, University of Padova, Padova

(3) Department of Medicine, Surgical Pathology & Cytopathology Unit; University of
Padova, Padova

Purpose To investigate NRAS and BRAF mutations and BRAF immunohistochemical
expression in a group of melanocytic conjunctival tumors previously tested for KIT
status, and to verify the correlation between KIT/BRAF mutational statuses with
miRNAs involved in the RAS-RAF-MAPK pathway.

Methods 85 non-consecutive cases of conjunctival melanocytic proliferation whit
no remarkable KIT gene mutations were included. BRAF was analyzed for the
V600E mutation, whereas NRAS molecular analysis was conduced for exons 1 and 2.
Expression profiling of mature miRNAs was performed with the NCode miRNA gRT-
PCR method.

Results The nucleic acids amount was suitable for the analyses in 25 cases (29%). Of
these, two melanomas (15%) presented a NRAS point mutation (Q61K) and other two
melanomas (15%) and one nevus (10%) resulted V600E BRAF-mutated. The sensitivity
and specificity of VEI antibody in detecting BRAF V600E mutation were, respectively,
100% and 82%. Expression levels of miR-15b and miR-16 detected in BRAF mutated
cases were higher than in wild type cases (p=0.05). MiR-222 was associated with tumor
thickness (p=0.01) and tumor stage (p=0.02) whereas miR-15b was related to tumor
stage (p=0.04). Let-7a, miR-15a/b and miR-16 were significantly down-regulated in
melanomas and PAMs compared with nevi.

Conclusion VEI immunohistochemical staining is an accurate, rapid, and cost-
effective method in selecting cases that should undergo molecular testing. Specific
miRNAs have been identified as a potential diagnostic tool to differentiate between
benign and malignant melanocytic lesions of the conjunctiva, and as prognostic markers
among malignant ones.
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® 4245
Can we trust the biopsy for prognostication in patients with
choroidal malignant melanomas?

KILGAARDJ (1), BAGGER M (2), TOLSTRUP ANDERSEN M (2),
HEEGAARD S (3, 1), KLARSKOV ANDERSEN M (2)

(1) Copenhagen University Eye clinic, Copenhagen

(2) Dept of Clinical Genetics, Copenhagen

(3) Cop b University, Eyepath ’d[mt., Cop b

Purpose The purpose was to validate the minimal invasive TransVitreal-RetinoChoridal
(TVRC) biopsy as prognostic tool for uveal melanoma.

Methods Thirty-six patients treated for choroidal melanoma at Rigshospitalet,
Copenhagen from 1st January 2009 to 31st December 2011 were included. All patients
had a minimal invasive TVRC biopsy performed to confirm the diagnosis before the
eye was enucleated. Fluorescence in situ hybridization (FISH) for chromosome 1,
3, 6 and 8 as well as multiplex ligation-dependent probe amplification (MLPA) were
performed on all biopsy samples Paraffin embedded sections of the enucleated eye were
then divided into 3 mm hexagons. Each hexagon were then individually analyzed with
MLPA in order to elucidate eventual heterogeneity of chromosomal status of the tumor.
The MLPA results from the tumor were then compared to the results from the biopsy.

Results This is an ongoing study and so far results from 6 eyes have been obtained.
All tumors showed heterogeneity of their chromosomal status. In 5 of 6 tumors more
chromosomal abnormalities were found in the vicinity of the optic nerve compared
to the periphery. In 4 of 6 tumors there was a complete correspondence between
biopsy result and worst chromosomal status of the tumor. The remaining 2 biopsies
underestimated the chromosomal changes, but it did not affect the prognostic value.

Conclusion Minimal invasive TVRC biopsy technique for choroidal melanoma seems
to be useful for prognostic purposes.

® 4247 / S106

Identification and characterization of melanin in choroidal
melanoma by electron paramagnetic resonance spectroscopy
(EPR)

ROMANOWSKA DIXON B (1), KLONOWSKA A (1), PLONKA P (2), SARNA T (2)
(1) Ophthalmological Department of Jagiellonian University, Krakow
(2) Faculty of Biochemistry, Biophysics and Biotechnology, Krakow

Purpose The purpose of this study was to determine the quantity and type of melanin
in choroidal melanomas in correlation with patient’s clinical characteristics.

Methods Melanoma-containing samples were obtained after enucleation surgery,
performed because advanced choroidal melanoma was diagnosed, not qualified to
preserving eye therapy.Frozen samples were examined at liquid nitrogen temperature
by EPR spectroscopy.

Results Examination showed that choroidal melanoma cells had a low eumelanin to
pheomelanin index. In most of investigated melanoma-containing samples the presence
of pheomelanin was determined. Also strict correlation between patients clinical
characteristics such as skin phototype, iris and hair color and melanin type in tumor
were observed. No correlation however were found between histopathological type and
quality and quantity of melanin in choroidal melanoma. Macroscopic analysing cases of
choroidal melanoma were characterized by wide pigment variations. The presence of
tide correlation between tumor color and type of melanin was observed.

Conclusion Pheomelanin fenotype occurred in tumors with low content of pigment.
Tumors intensively pigmented (black, dark brown) belong to eumelanin tumors.

® 4246
SF3B1 and EIF1AX mutations in uveal melanoma: a protective
factor, or not?

KILICE (1), KOOPMANS AE (1, 2), YAVUZYIGITOGLU S (1, 2), VAARWATER ] (1,
2), VAN IJCKEN WFJ (3), PARIDAENS D (4), DE KLEIN JEMM (2)

(1) Ophthalmology, Rotterdam

(2) Clinical Genetics, Rotterdam

(3) Centre for Biomics, Rotterdam

(4) Rotterdam Eye Hospital, Rotterdam

Purpose The recent identification of mutations in the splicing factor SF3B1 and
translation initiation factor EIFIAX prompted us to investigate the occurrence of these
mutations in our uveal melanoma (UM) cohort.

Methods Nineteen tumours were subjected to whole exome sequencing. In addition,
the SF3B1 (exon 14) and EIF1AX (exon 1 and 2) mutation status was determined in 95
UM by Sanger sequencing.

Results Mutations in SF3B1 were identified in 26% of UM and 19% harboured
a mutation in either exon 1 or 2 of the EIFIAX gene. SF3B1 and EIF1IAX mutations
correlated significantly with good prognostic features such as spindle cell type, absence
of closed vascular loops, positive BAP1 immunohistochemistry staining and disomy
3. Univariate analyses of EIF1IAX mutated cases compared to those without EIFIAX
mutations showed a significantly increase in disease-free survival (DFS). Overall, the
SF3B1 mutated cases did not show a significant difference in DFS compared to SF3B1
wild types. After stratifying for chromosome 3 status, patients with a disomy 3 UM and
a SF3B1 mutation had a worse DFS compared to those with a disomy 3 UM and a wild
type SF3BI (P < 0.01).

Conclusion SF3B1 and EIFIAX mutations occur in approximately a quarter of UM.
Mutations in these genes associate with favourable prognostic features. In our study, we
also reveal that patients with a normal chromosome 3 UM and a SF3B1 mutation have
a higher risk of developing late metastasis.
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Optico-reconstructive surgery after blockexcision of iridociliar
tumors

SAAKYAN S (1), ANDREEVA T (1), CHENTSOVAE (2)
(1) Ocular Oncology and Radiology, Moscow
(2) Oculoplastic and reconstructive surgery, Moscow

Purpose To estimate the possibilities and indication for optico-reconstructive surgery
after blockexcision of iridociliar tumors.

Methods 68 patients with iridociliary tumors and complicated cataract were treated.
41 patients underwent combined surgery — block excision with cataract extraction (IOL
implantation performed in 37 cases). In 14 of these patients iridectomy was performed
using a tunnel corneal incision (in cases of small tumors of iris pupillary margin)
followed by simultaneous phacoemulsification+IOL. The other patients underwent
cataract extracapsular extraction. Simultaneous operations were carried out only in
benign tumors.27 patients underwent delayed cataract extraction after blockexcision (9
patients with malignant tumors, 18 patients - benign). In 5 cases surgery were performed
with implantation of artificial iris, in 17 cases - with IOL implantation.

Results In all cases we detected increase the visual acuity, depending on the type of
surgery and the tumor’s sizes.

Conclu