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A) Introduction 

Ms. Christina opened the meeting by welcoming all the participants to the 
2011 meeting of the RI Scientific and Medical Advisory Board. After a few 
procedural remarks she turned the meeting over to Dr. Eberhart Zrenner to 
moderate the scientific program. 

B) Scientific Program  

Talk Titles  

1) The Use of QLT-091001 in Leber Congenital Amaurosis – Dr. Rob 
Koenekoop, McGill University Health Centre  

2) Use of VEGF Trap in Wet AMD. Dr. Ursula Schmidt-Erfurth, University 
of Vienna. 

3) The Use of Encapsulated Cell Technology (ECT) in RP and Dry AMD – 
Dr. Weng Tao, NeurotechUSA 

4) UF-021 Eye drops for RP - Dr. Shuichi Yamamoto, Dept.  
Ophthalmology, Chiba University 

5) Pazopanib Eye Drops for Neovascular AMD - Dr. Trupti Trivedi, GSK  

6) RN6G Antibodies for dry AMD – Dr. John C. Lin, Pfizer Inc.        

7) AL-8309, a serotonin 5-HT1A agonist, for Geographic Atrophy - 
 Dr. Carl Romano, Alcon Laboratories 

8)  Avastin vs. Lucentis for wet AMD – Dr. Paul Sieving, National Eye 
Institute  

9) Transcorneal Electrical Stimulation for Patients with Retinitis 
Pigmentosa. A Prospective, Randomized, Sham-Controlled 
Exploratory Study - Dr. Florian Gekeler, University of Tuebingen 

10) A Gene Therapy Clinical trial for the LCA65 Gene in Leber Congenital 
Amaurosis (LCA) – Dr. Jean Bennett, University of Pennsylvania 
School of Medicine 

11) Retinostat for Use in Wet AMD- Dr. Peter Campochiaro, Johns 
Hopkins University 



12) Molecular Suppression and Replacement in Autosomal Dominant RP. - 
Dr. Arpad Palfi, Genable Co. 

13) MERTK Gene Replacement Therapy in Retinitis Pigmentosa - Dr. 
Kang Zhang, University of California, San Diego 

14) Status of Electronic Retinal Implant Research – Dr. Eberhart Zrenner, 
University of Tuebingen 

15) The Use of Stem Cells for Treatment min Dry AMD – Dr. Pete Coffey, 
University College London  

16)  Regenerative Medicine for Retinal Diseases: Activating Endogenous 
Mechanisms. Dr. Thomas Reh, University of Washington 

Talk Summaries: 

1) The Use of QLT-091001 in Leber Congenital Amaurosis – Dr. Rob 
Koenekoop, McGill University Health Centre  

QLT is testing the safety and efficacy of QLT’s novel oral 9-cis retinoid 
(QLT091001) in children and young adults with LCA due to RPE65 or 
LRAT mutations. Last year exciting preliminary results from the first three 
patients with LRAT mutations were presented. This year, the study was 
expanded to LCA patients with RPE65 mutations, and the study has also 
been expanded to Retinitis pigmentosa patients with LRATorRPE65 
mutations. Here at ARVO, the result of the first 12 LCA patients, 6 with 
LRAT mutations and 6 with RPE65 mutations are being given  

To remind you, both RPE65 and LRAT KO mice, and RPE65 null dog 
model showed robust improvements in ERG, visual behaviour and 
photoreceptor rescue due to the drug and normal human volunteers 
tolerated the drug and showed that the drug was safe. The drug was given 
for 7 days and testing was for 10 visual and retinal parameters before and 
after the dosing. A total of 40 tests were performed. Testing also was for 
safety and possible side effects by detailed blood tests, ECG and physicals 
exams. Patients were assessed by ETDRS acuities, colour acuities, kinetic 
perimetry by Goldmann visual fields, rod-, mixed rod/cone-, 30 Hz flicker-, 
and cone- ERGs, fundus autofluorescence, in vivo retinal architecture 
measurements by optical coherence tomography (OCT) and functional MRI 
studies of the visual cortex. It is very important to remember that LCA and 
RP are progressive, degenerative diseases of the photoreceptors, and that 
were previously thought to be incurable or untreatable. The disease 



mechanisms for RP and LCA are still poorly understood, but improving. 
However, the disease mechanisms for RPE65-related blindness is much 
better understood, due to the pioneering work of many investigators 
especially those that published on the spontaneous activation of the opsin 
apoprotein devoid of 11 cis retinal by Woodruff et al, and the discovery of 
the apoptotic triggers in RPE type LCA by Hamann et al.  

Neither mutant RPE65 nor LRAT proteins can produce 11 cis retinal, and 
the absence of normal RPE65 protein, leads to the accumulation of retinyl 
esters, obvious in electron microscopic studies of mice. Rod and cone 
opsin without 11- cis retinal continue to abnormally stimulate the 
phototransduction cascade and deplete cGMP, close the ion channels, 
reduce intra-cellular calcium and keep the cell in an abnormal and 
continuous light- adapted state.  

Genetically turning off this abnormal cascade leads to rescue of the cells, 
despite the accumulation of the esters, proving that the abnormal opsin 
stimulation causes the cell death, NOT the ester accumulation (Woodruff et 
al). Genetically turning off the cascade also led to normalization of the pro- 
and anti-apoptotic factors Bax and Bcl2, again illustrating that the 
continuous activation of the cascade triggers the apoptotic factors (Hamann 
et al). QLT's aim and rationale in the sponsored clinical trial at the Montreal 
Children’s Hospital of McGill University Health Centre is to provide orally a 
9-cis retinoid derivative past the RPE65 and LRAT blocks. The drug is 
believed to stimulate the production of isorhodopsin in an alternative 
retinoid cycle shown to operate in the RPE65 KO mice by the Rosalie 
Crouch group.  

A notable number (8/12) of the 12 LCA patients thus far have shown a 
positive response to treatment, some small, some larger, and all patients 
have tolerated the medication well, despite seeing temporary flushing, 
transient headaches, elevated triglyceride levels and decreased HDL levels 
that returned to normal within the 2 week testing period. An overall 
improvement was found in  ETDRS acuity and clinically and statistically 
significant improvements in Goldmann visual field, especially for the 
smaller isopters. From these preliminary results, it appears that the smaller 
the visual field at baseline, the better the patient’s response to the drug. 
Changes in visual field in a conservative group of 7 patients showed effects 
to be statistically significant. 



Highlights selected from the 12 patients were a tripling of the visual field in 
the first patient with LRAT mutations, which has been maintained almost at 
the same size for 1.5 years. Another patient with RPE65 mutations 
improved from 20/250 to 20/30 in 9 days.  A third patient with RPE65 
mutations showed very significant changes/improvements on functional 
MRI measurements in the visual cortex compared to baseline.  

In conclusion, a number of significant and meaningful improvements in 
visual function have been found as measured by objective and subjective 
measures in 8 of the 12 LCA patients with a large spectrum of ages, 
severity and types of RPE65 and LRAT mutations.  These preliminary 
results suggest that there are photoreceptors, probably rods and cones that 
lie dormant, that may be able to be rescued by pharmacological means.  

Future challenges are to understand the longevity of the drug response, 
further explore the drug regimen and understand dosing for chronic long 
term treatment. It will be interesting to determine if the longevity of the 7 
day treatment effects can be explained by storage or by stimulation of 
alternative retinoid cycles outside the RPE, namely cones or Muller cells. It 
will also be important to determine the full spectrum of phenotypes and 
other genotypes (also without mutations in retinoid cycle genes) that 
responds to QLT091001 and evaluate long-term side effects.  

2)  Use of VEGF Trap in Wet AMD. Dr. Ursula Schmidt-Erfurth, 
University of Vienna. 

A phase III study has been conducted to compare the intravitreal use of 
VEGF Trap-Eye (VTE) with ranibizumab (lucentis) in patients with choroidal 
neovascularization (CNV) in wet AMD. VEGF Trap-Eye is a fusion protein 
that binds and inactivates (“traps”) all molecular forms of VEGF. In this 
study, a monthly regimen was compared with a regimen reduced to 
bimonthly retreatments only. 

A total of 2547 patients were randomized to VTE or ranibizumab. Patients 
were approximately 85% Caucasian and 11% Asian. The primary endpoint 
was the proportion of patients maintaining vision from baseline to week 52. 
The proportion of patients maintaining vision at week 52 was 95%; it was 
found that VTE treatment was non-inferior to treatment with ranibizumab. 
Most importantly, the reduced retreatment strategy was as effective as the 
monthly standard therapy. Adverse events were similar across all 
treatments and no concerns regarding systemic safety emerged from the 
study. 



The study concluded that, across the different ethnicities tested, VEGF-
Trap-Eye delivered monthly or every two months was non-inferior to 
monthly treatment with ranibizumab. There was also a favourable safety 
profile. 

3)  The Use of Encapsulated Cell Technology (ECT) in RP and Dry 
AMD – Dr. Weng Tao, Neurotech USA 

Encapsulated Cell Technology uses a small capsule implanted in the 
vitreous cavity of the eye to deliver a neurotrophic factor to the retina. 

Neurotech has successfully completed 3 phase 2 studies of their clinical 
trial for ECT. These were with NT-501: CNTF2 for Geographic Atrophy 
(GA), CNTF3 for late stage RP and CNTF4 for early stage RP. For the GA 
study, high dose CNTF-treated eyes maintained stable visual acuity while 
sham/low dose CNTF treated eye lost vision. The results were published in 
the scientific journal PNAS. For the RP studies, an imaging technique 
called Adaptive Optics Scanning Laser Ophthalmoscopy ( AOSLO) was 
used to view the retina and assess its integrity. It was demonstrated that 
CNTF-treated eyes maintained cone photoreceptor density while sham-
treated control eyes lost cone photoreceptors during the study period. 

This was the first time that photoreceptor preservation was shown in 
human patients. The results were published in the scientific journal IOVS. 
This observation now allows a path forward for further development of NT-
501 for RP. They are planning meetings with the FDA and EMA to discuss 
phase 3 study design using cone photoreceptor preservation as a primary 
endpoint for RP phase 3 studies. 

4) UF-021 Eye drops for RP - Dr. Shuichi Yamamoto, Dept.  
Ophthalmology, Chiba University 

UF-021, isopropyl unoprostone, is an eye drop, which was already 
approved to treat eyes with glaucoma or ocular hypertension in the USA 
and Japan. Previous studies showed that topical IU increases human 
choroidal blood flow, and that an intravitreal injection of IU protects 
photoreceptors from light damage in rats. 

In a phase 2 clinical trial, 103 Japanese RP patients were randomized into 
3 groups, high dose, low dose, and placebo groups, and completed 6 
months follow-up. The primary endpoint was central retinal sensitivity 
measured by microperimetry. The secondary endpoints were visual acuity, 



contrast sensitivity, retinal sensitivity by HFA, and vision-related QOL 
assessed by VFQ25. 

In a comparison of changes from baseline within groups, there was a 
statistically significant increase in central retinal sensitivity threshold for the 
high-dose group. In a post-hoc analysis that adjusted for baseline 
differences, a dose-dependent improvement in mean central sensitivity was 
demonstrated. There were statistically significant differences between the 
placebo and high-dose groups in the change from baseline in central retinal 
sensitivity and in the proportion of patients with worsening of the retinal 
sensitivity by ≥4dB (placebo 21.2%, high dose 2.6%). There was also a 
statistically significant change from baseline in the high-dose group in 
mean retinal sensitivity by the technique of HFA. In a comparison within 
groups of changes from baseline in patients’ VFQ-25 total points values, 
the changes within the high dose group were statistically significant. In 
conclusion, this randomized double blind clinical trial shows that UF-021 
improves or maintains central retinal sensitivity in RP patients. 

5) Pazopanib Eye Drops for Neovascular AMD - Dr. Trupti Trivedi,  
  GSK  

Pazopanib is a receptor tyrosine kinase inhibitor that targets VEGF, PDGF 
and c-kit receptors. It demonstrates potent anti-angiogenic activity in 
standard bioassays. With topical dosing, distribution studies strongly 
suggest a conjunctival/sclera rout of delivery to choroid and retina. 
Significant activity is seen in preclinical models of choroidal 
neovascularization Pazopanib eye drops are in Phase 2b development.  
Study MD7110852 is an ongoing randomized, controlled, 1 year, dose 
ranging study to evaluate the safety and efficacy of pazopanib eye drops 
for the treatment of neovascular age related macular degeneration in 
subjects whose disease is currently managed with anti-VEGF intravitreal 
(IVT) injection therapy.  The study is designed as a non-inferiority study 
and the primary outcome measure is change from baseline in best-
corrected visual acuity at 1 year. 

Approximately 525 subjects will be enrolled into the study across 7 arms 
including  pazopanib eye drops administered daily at 5 mg/mL TID, 5 
mg/mL QID, 10 mg/mL BID, 10mg/mL TID, 10 mg/mL QID, placebo eye 
drops and monthly ranibizumab IVT injection every 4 weeks.  Eye drop 
regimens are double-masked with placebo eye drops and will have access 
to open-label ranibizumab IVT injection if needed. 



Study recruitment is ongoing in 9 countries including Australia, Belgium, 
Canada, Denmark, Germany, Italy, Japan, Sweden and USA.  The study is 
estimated to be completed by the end of 2012. 

6) RN6G Antibodies for dry AMD – Dr. John C. Lin, Pfizer Inc.        

Amyloid- beta accumulates in the brains of patients with Alzheimer’s 
disease. It is the main constituent in Alzheimer-like plaques in animal 
models. Drusen that form in AMD are similar in many respects to the 
Alzheimer plaques. Preclinical studies using anti-amyloid immunotherapy 
has been shown to protect against RPE damage and loss of visual function 
in a mouse model of age-related macular degeneration Amyloid-beta  (A-
beta) peptides, A-beta-1-40 (A-beta 40) and A-beta-1-42 (A-beta-42), have 
been implicated previously in the AMD disease process. Consistent with a 
pathogenic role for A-beta, we have demonstrated that a mouse model of 
AMD that invokes multiple, physiologically-relevant AMD risk factors (aged 
human APOE4 targeted-replacement mice on a high fat, cholesterol-
enriched diet) presents with A-containing deposits basal to the retinal 
pigmented epithelium (RPE). It also shows histopathologic changes in the 
RPE and a deficit in scotopic electroretinogram (ERG) response reflective 
of impaired visual function. Strikingly, these ERG deficits are ameliorated in 
a dose-dependent manner by systemic administration of an antibody 
targeting the C-termini of A-beta-40 and A-beta-42. Concomitant reduction 
in the levels of A-beta and of activated complement components in sub-
RPE deposits and structural preservation of the RPE are associated with 
anti-A-beta-40/42 antibody immunotherapy and visual protection. These 
observations implicate A-beta in the pathogenesis of AMD and identify A-
beta as a viable therapeutic target for its treatment. 

7) AL-8309, a serotonin 5-HT1A agonist, for Geographic Atrophy - 
Dr. Carl Romano, Alcon Laboratories 

 
AL-8309B is a serotonin 5HT1a agonist being developed by Alcon for the 
treatment of geographic atrophy. 

In vitro and in vivo experiments indicate that activation of the 5-HT1A 
receptor in the retina leads to a profound up regulation of endogenous 
protective mechanisms against oxidative stress. Treatment of RPE cells in 
vitro with selective and potent 5-HT1A agonists leads to complete 
protection against the oxidative insult induced by 7-ketocholesterol. 
Accumulation of autofluorescent lipofuscin, generation of reactive oxygen 



species, and damage to mitochondrial DNA, in cultured RPE cells are 
inhibited by treatment with 5-HT1A agonists. In vivo, functional and 
structural damage to the retina induced by a severe photo-oxidative insult 
(six hours of blue light) is completely prevented by treatment with 
appropriate agonists. Protection from functional and structural damage in 
another in vivo model, the SOD2 ribozyme knockdown mouse model has 
also recently been demonstrated. 

AL-8309 has been formulated into a topical ophthalmic formulation for 
investigational use in the treatment of Geographic Atrophy (GA) secondary 
to age-related macular degeneration (AMD). Treatment of animals with this 
formulation provides high levels of drug in the neural retina and the 
RPE/choroid, and significant protection in the blue-light model of 
photoreceptor damage. 

A double-masked, placebo controlled, Phase 2/3 clinical study is underway. 
There are three arms, placebo, 1% AL-8309B and 1.75% AL-8309B with 
over 200 patients per arm. The study is completely recruited and is one 
year into this 24 month trial. There have been no safety concerns. The 
primary endpoint is rate of growth of the atrophic lesion measured using 
autofluorescent imaging and fundus photography with visual acuity as a 
secondary endpoint. Efficacy outcomes should be reported on sometime in 
2012. 

8)  Avastin vs. Lucentis for wet AMD – Dr. Paul Sieving, National Eye 
Institute (adapted from the NEI press release of 28 April 2011) 

Researchers are reporting results from the first year of a two-year clinical 
trial that Avastin, a drug approved to treat some cancers and that is 
commonly used off-label to treat age-related macular degeneration (AMD), 
is as effective as the Food and Drug Administration-approved drug Lucentis 
for the treatment of AMD. The report is from the Comparison of AMD 
Treatments Trials (CATT) sponsored by the National Eye Institute (NEI). 
Over 250,000 patients are treated each year for AMD, and a substantial 
number of them receive Avastin. Given the lack of efficacy data regarding 
Avastin for AMD treatment, the NEI had an obligation to patients and 
clinicians to conduct this study. 

Genentech originally developed Avastin to prevent blood vessel growth that 
enables cancerous tumors to develop and spread. In 2004, the FDA 
approved Avastin for the systemic treatment of metastatic colon cancer. 
Genentech later developed Lucentis, derived from a protein similar to 



Avastin, specifically for injection in the eye to block blood vessel growth in 
AMD. In 2005, two Genentech-sponsored clinical trials established Lucentis 
as highly effective for the treatment of wet AMD. During the year between 
the announcement of the trial results and the release of Lucentis, 
ophthalmologists began injecting AMD patients with low doses of Avastin, 
due to its similarity to Lucentis and its availability. The FDA has not 
licensed Avastin for the treatment of AMD. 

Numerous physicians noted a beneficial treatment effect and Avastin's use 
grew rapidly despite the lack of data on safety, efficacy and dosing from 
randomized clinical trials to support its use. Ophthalmologists used Avastin 
primarily as needed (PRN, pro re nata) when there was evidence of active 
disease. The FDA approved Lucentis in 2006. However, most clinicians 
adopted dosing for Lucentis, which was a departure from FDA-approved 
labelling and the monthly dosing schedule evaluated in the Genentech-
sponsored clinical trials. It was not known if such dosing would produce the 
same long-term vision benefits that were achieved with monthly 
administration. 

NEI launched CATT in 2008 to compare Lucentis and Avastin for treatment 
of wet AMD. The study has now reported results for 1,185 patients treated 
at 43 clinical centres in the United States. Patients were randomly assigned 
and treated with one of four regimens for a year. They received Lucentis 
monthly or PRN, or Avastin monthly or PRN. Enrolment criteria required 
that study participants had active disease. Patients in the monthly dosing 
groups received an initial treatment and then had an injection every 28 
days. Patients in the PRN groups received an initial treatment and were 
then examined every 28 days to determine medical need for additional 
treatment. PRN groups received subsequent treatment when there were 
signs of disease activity, such as fluid in the retina. Ophthalmologists 
involved in patient care did not know which study drug a patient was 
getting, to make sure that the data was not affected by how anyone felt 
about the treatment. 

Change in visual acuity served as the primary outcome measure for CATT. 
Thus far, visual acuity improvement was virtually identical (within one letter 
difference on an eye chart) for either drug when given monthly. In addition, 
no difference was found in the percentage of patients who had an important 
gain or loss in visual function. Also, when each drug was given on a PRN 
schedule, there also was no difference (within one letter) between drugs. 
PRN dosing required four to five fewer injections per year than monthly 



treatment. Visual gains were about two letters less with PRN than with 
monthly treatment but overall visual results were still excellent.“ In addition 
to the primary finding of equivalence between Lucentis and Avastin for 
visual acuity, CATT also demonstrates that PRN dosing is a viable 
treatment option for either of these drugs," said Daniel F. Martin M.D., 
study chair for CATT and chairman of the Cole Eye Institute at the 
Cleveland Clinic. "Substantial visual acuity gains may be accomplished with 
a lower treatment burden." 

Adverse events indicate development or worsening of a medical condition. 
They may or may not be causally associated with the clinical trial treatment, 
but they are always monitored and reported in any clinical trial. The median 
age of patients in CATT was over 80 years, and a high rate of 
hospitalizations might be anticipated as a result of chronic or acute medical 
conditions more common to older populations. Serious adverse events 
(primarily hospitalizations) occurred at a 24 percent rate for patients 
receiving Avastin and a 19 percent rate for patients receiving Lucentis. 
These events were distributed across many different conditions, most of 
which were not associated with Avastin in cancer clinical trials where the 
drug was administered at 500 times the dose used for AMD. The number of 
deaths, heart attacks, and strokes were low and similar for both drugs 
during the study. CATT was not capable of determining whether there is an 
association between a particular adverse event and treatment. Differences 
in serious adverse event rates require further study. 

Investigators in the CATT study will continue to follow patients through a 
second year of treatment. These additional data will provide information on 
longer-term effects of the drugs on vision and safety. The FDA has not 
evaluated data from the CATT trial. 

9)  Transcorneal Electrical Stimulation (TES) for Patients with 
Retinitis Pigmentosa. A Prospective, Randomized, Sham-
Controlled Exploratory Study - Dr. Florian Gekeler, University of 
Tuebingen 

The purpose of this study is to assess the safety of transcorneal electrical 
stimulation (TES) and explore its efficacy in various subjective and 
objective parameters of visual function in patients with Retinitis pigmentosa 
(RP). For this purpose, twenty-four patients in this prospective, 
randomized, partially blinded, good clinical practice conform study received 
TES (5 ms biphasic pulses; 20 Hz; DTL electrodes) 30 minutes per week 



for 6 consecutive weeks. Patients were randomly assigned to one of three 
groups: sham, 66%, or 150% of individual electrical phosphene threshold 
(EPT). Visual acuity (VA), visual field (VF; kinetic, static), 
electroretinography (Ganzfeld, multifocal), dark-adaptation, colour 
discrimination, and EPTs were assessed at all visits or 4 times according to 
the study plan. 

It was found that TES using DTL electrodes was tolerated well; all patients 
concluded the study. Two adverse (foreign body sensation) but no serious 
adverse events were encountered. There was a tendency for most 
functional parameters to improve (8/18) or remain constant (8/18) in the 
150% group; VF area and scotopic b-wave-amplitude reached statistical 
significance (P<0.027 and <0.001, respectively). Only desaturated colour 
discrimination and VF mean sensitivity decreased (the latter due to the 
enlargement of VF area). There was no obvious trend in the 66% group. 

In conclusion, TransCorneal Electrical Stimulation in RP patients was found 
to be safe. Positive trends in efficacy were discovered but, due to the small 
sample size of this pilot study, statistical significance was only reached for 
VF area and scotopic b-wave amplitude. Further studies with larger sample 
sizes and longer duration are needed to confirm these findings and to 
define optimal stimulation parameters. 

10)  A Gene Therapy Clinical trial for the LCA65 Gene in Leber 
Congenital Amaurosis (LCA) – Dr. Jean Bennett, University of 
Pennsylvania School of Medicine 

In one form of LCA, the mutant gene codes for the LCA65 protein that is 
critical in retinoid isomerization in Retinal Pigment Epithelial (RPE) cells. 
Gene therapy for RPE65 replacement has been very successful in rodent 
and canine animal models of LCA. 

The first subject in the study received a single unilateral subretinal injection 
of AAV2.hRPE65v2 on Oct 11, 2007 and since that time several additional 
individuals have been enrolled and received injections. Baseline testing, 
surgery, and follow-up testing is carried out at The Children’s Hospital of 
Philadelphia (CHOP). 

The first three subjects enrolled were young adults (19-26 years of age at 
the time of injection). They continue to do well from both safety and efficacy 
standpoints. A new set of individuals enrolled and injected now includes 4 
children. In addition, the upper age limit originally assigned to this protocol 



(27yr) has been eliminated due to the fact that a therapeutic effect was 
observed in the 26yo individuals in the first cohort.  The oldest individual 
enrolled to date is 44yo. All of the children and the adult subjects are doing 
well.  Work in progress aims to develop a third (Northern European) follow-
up site. 

To date, a dose escalation study with 12 individuals (8-44 years of age) has 
been completed. Some patients have been treated for up to 3 ½ years now. 
fMRI results on the injected eye gives “dramatic” results. Responsive 
cortical areas match exactly to the areas of retinal injection. All this is good 
evidence for a sustained effect of the therapy. A large animal study is 
planned for reinjection of the contralateral eye along with a follow-up study 
for the second eye of three patients. 

In conclusion, the program is on schedule, the patients are happy with the 
results and all have asked to have their second eye injected. 

11)  Retinostat for Use in Wet AMD- Dr. Peter Campochiaro, Johns 
Hopkins University 

Endostatin is a cleavage product of collagen XVIII and angiostatin is a 
cleavage product of fibrinogen. Each of these proteins has been shown to 
inhibit angiogenesis in tumors. 

Lentivirus (LV) when used as a vector, exhibits a relatively large capacity 
for gene insertion as well as a relatively long period of protein expression. 
Oxford Biomedica has harnessed this ability to package the genes for both 
endostatin and angiostatin in a proprietary LV viral vector. It has previously 
been shown that expression of endostatin and angiostatin suppresses 
leakage and growth of subretinal neovascular membranes in a mouse 
model of wet AMD. 

With these positive results, a phase 1 clinical trial in patients with advanced 
neovascular AMD has started using LV gene transfer of the 
endostatin/angiostatin genes. This is called Retinostat and is designed to 
test the safety and bioactivity of subretinal injection of ELAV-CMV-
Endostatin-Angiostatin Three dose levels of Retinostat are being used with 
three subjects in each cohort and up to nine additional subjects dosed as 
the MTD. Bioactivity is being assessed by measuring changes from 
baseline in subretinal and intraretinal fluid by Ocular Coherence 
Tomography (OCT) and by measuring the size of the subretinal 
neovascular lesions by fluorescein angiography. Gene expression will be 



assessed by measuring the endostatin and angiostatin levels in aqueous 
samples at 3-month intervals. 

12)  Molecular Suppression and Replacement in Autosomal Dominant 
RP. - Dr. Arpad Palfi, Genable Co. 

In dominant forms of RP involving rhodopsin mutations, it is necessary to 
inhibit synthesis of abnormal copies of the rhodopsin protein to first 
eliminate the source of the insult that leads to the retinal degeneration 
(suppression) as well as to synthesize new copies of the normal protein 
(replacement). 

In studies by Genable, efficacy of suppression and replacement therapy for 
rhodopsin –linked Retinitis pigmentosa (RHO-adRP) was analyzed in a 
transgenic mouse model of RHO-adRP. Two separate AAV2/5 vectors 
carrying either the suppressor or the replacement component were 
generated and then co-injected as a mixture into the subretinal space of the 
mutant mice. In the treated retinas, significant therapeutic benefit was 
observed as assessed by both histological and physiological assays for up 
to 5 months. In the future, the same therapeutic setup will be tested in 
larger animals such as the transgenic pig model of RHO-adRP. 

13) MERTK Gene Replacement Therapy in Retinitis pigmentosa - Dr. 
Kang Zhang, University of California, San Diego 

MERTK is a tyrosine kinase receptor protein expressed in the retinal 
pigment epithelium (RPE). Without MERTK, the RPE is unable to 
phagocytize shed photoreceptor outer segment material, which 
accumulates between photoreceptor and RPE layers as debris. This 
quickly leads to photoreceptor cell death. The gene mutation thus results in 
early onset Retinitis pigmentosa and visual loss. 

Proof-of-concept studies in a well-studied rodent model exhibiting MERTK 
loss have demonstrated correction of the mutant phenotype by viral vector 
delivery of the Mertk gene. 

In the human, studies involve human testing to characterize the stage of 
retinal degeneration in each family member and assess their candidacy for 
treatment. There is also production of pre-clinical and human-quality vector 
as well as animal studies to determine efficacy and safety. Finally, there is 
overall organization and coordination of the scientific and clinical groups so 
that the trial can be performed efficiently and safely. 



The planned clinical trial involves subretinal delivery of MERTK cDNA in an 
AAV2 vector to treat RPE cells and restore their phagocytizing function. In 
this way, nearby photoreceptors will be saved. The vector will be available 
free of charge to other investigators. 

14)  Status of Electronic Retinal Implant Research – Dr. Eberhart 
Zrenner, University of Tuebingen 

Approximately 30 groups are working worldwide on various aspects of 
artificial vision for patients with advanced hereditary retinal degeneration. 

There are three principal methods of surgical placement of prosthetic 
devices: 1) epiretinal implants address ganglion cells, 2) subretinal implants 
are placed between the retina and the RPE-chodoid tissues and essentially 
replace degenerated photoreceptors by electrode arrays addressing bipolar 
cells while 3) suprachoroidal implants are put behind the choroid from the 
scleral side as surgery is easier. There are presently only three groups who 
do clinical studies: 

1)  Second Sight Inc. in California (Humayun et al.) has presented data in 
30 patients in multicenter studies with an epiretinal implant named 
ARGUS II. This device has 60+ electrodes and the camera is attached 
to the spectacles frame). After several months, patients can learn to 
recognize objects, shapes and even letters. Second Sight has received 
the CE mark in Europe. 

2)  Retina Implant AG in Germany (Zrenner et al.) has presented data in 
eighteen patients with a 3x3 mm chip. This device has 1.500 
electrodes with wireless transmission of data and power in the latest 
model, EMS Alpha. Visual acuity has been reached up to 20 /1000, 
reading of letters and words is possible and patients can take the 
implant home. They can differentiate objects such as plates, forks, 
glasses of beer, flowers, door handles, smiling faces, car shapes, 
moving animals etc. 

3)  The Japanese group (Fujikado et al.) has presented four patients in an 
acute suprachoroidal four week study. 

Several other projects are under development or being tested in preclinical 
studies: 



-  The Rizzo/Wyatt  group at Harvard University, Boston MA has 
developed a subretinal single piece implant with new technology. 
Clinical studies are planned from 2012 onwards. 

- The Korean group (Kim, Seo et al.) have improved the long term 
durability of suprachoroidal implants. This work is mainly in preclinical 
animal work. 

-  The Stanford group (Palanker et al.) is developing a subretinal flexible 
array.  Stimulation is with high luminance goggles. 

- A large Australian group (Guymer et al.) has started one year ago. It 
concentrates on 3D-electrodes and diamond-based technology in 
preclinical suprachoroidal work. 

The field is moving quickly forward and proof of concept has been well 
established. It shows that electronic implants can provide useful vision to 
patients in very advanced stages of Retinitis pigmentosa. 

15) The Use of Stem Cells for Treatment min Dry AMD – Dr. Pete 
Coffey, University College London (adapted, in part, from the 
LPCB website) 

Nuralized human embryonic stem cells (HESCs) represent a potentially 
unlimited source of progenitor cells for use in the repair of retinal diseases. 
In addition to the genesis of retinal neurons, there is now compelling 
evidence the Retinal Pigment Epithelial (RPE) cells can also be derived 
from undifferentiated HESCs. These ES-derived RPE cells not only appear 
to behave like normal RPE in culture but also have a gene expression 
profile more akin to primary human RPE. This is of particular clinical 
relevance to any RPE-based transplantation strategies designed to treat 
AMD. 

In the present work, HESCs are used to generate precursors of retinal RPE 
cells in vitro in order to provide a candidate therapeutic for dry AMD. RPE 
transplantation has already been shown to be capable of restoring the 
subretinal anatomy and improving photorece4ptor function in a variety of 
retinal diseases. The sourcing of appropriate cell lines with the prerequisite 
characteristics of RPE cells will allow transplantation to enter the 
mainstream of retinal therapy as a time when the treatment of previously 
blinding retinal diseases is finally becoming a reality. 



To date, all preclinical studies have been completed. There will be a lag 
period of approximately 6 months before a clinical trial can commence to 
determine safety of the transplantation procedure in large animal studies. 
An IND is expected in the last quarter of this year. The trial’s first phase is 
expected to treat the first patients in April/May of 2012 and be finished in 
approximately one year. 

16)  Regenerative Medicine for Retinal Diseases: Activating 
Endogenous Mechanisms. Dr. Thomas Reh, University of 
Washington 

Stem cells (SCs) have the capacity to develop into any cell type in the 
human body. Thus, they are a possible source for replenishing 
photoreceptor or retinal pigment epithelial cells in retinal degenerative 
diseases. Mutations in the Crx gene can lead to photoreceptor 
degeneration as seen in Leber Congenital Amaurosis and the autosomal 
dominant cone-rod dystrophy-2. 

It has been found that human ES cells can be directed to generate retinal 
cells in vitro. When they are transplanted into Crx-deficient mice, they can 
restore light responses to the animals. These and other results have led to 
a collaboration with the Geron Company for scaling-up production of 
human retinal cells from established ES cell lines. This will make possible 
the formulation of plans for a phase 1 clinical trial to treat late-stage 
Retinitis pigmentosa patients with cell-based therapy. 

C) Announcements, New Business and Conclusion 

1) RI World Congress – Dr. Andreas Gal 

Dr. Gal spoke to invite everyone to the next World Congress of Retina 
International. The theme is “Gateway to Vision” and it will take place in 
Hamburg Germany on 14-15 July, 2012.  Look for updates in the future. 

2) RD2012 Dr. Christian Grimm 

Dr. Grimm announced that the XVI Retina Degeneration Symposium will 
take place in Bad Goegging (close to Regensburg) Germany on July 16-20, 
2012. The organizers plan an exciting program on all facets of inherited 
retinal degeneration research. The main theme of the meeting will be the 
involvement of the innate and acquired immunity in the initiation and 
progression of retinal degenerative diseases. 



3) New Business and Announcements – none 

4) Final Comments – Ms. Christina Fasser 

Ms. Fasser thanked all the speakers for their excellent presentations. She 
remarked how heartening it is to see all the progress in clinical trials for the 
inherited retinal degenerative diseases and to hear about new trials to 
come in the future. She hoped that all participants would have a very fruitful 
ARVO meeting and that we would all meet again for the RI meeting next 
year in Ft. Lauderdale. 

 

Zuerich, May 28th, 2011 

 


