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Letter

The last 12 months have seen some promising developments funded by Guide Dogs’ ophthalmic research programme, for example the potential development of a new soft pulse laser for the preventative treatment of age-related macular degeneration, and valuable information about treatments for childhood squint. 

Guide Dogs has also become a partner organisation of the National Institute for Health Research (NIHR), allowing our researchers to gain additional support for their studies and we are actively supporting Vision 20:20 in their quest to eliminate avoidable sight loss and improve the eye health and care of people in the UK. 

As in previous years, Guide Dogs’ ophthalmic research programme will continue to support studies that seek to preserve residual vision and map patterns of eye disease to inform our service delivery. It will also, however, play a key role in supporting the delivery of Guide Dogs’ new strategy, and emphasis will be placed on translating our ophthalmic research into real, tangible benefits for blind and partially sighted people.

In this report we describe some of the research that has been completed recently, and some of the key studies we will be funding in 2010 – for example, improving early detection of glaucoma and identifying best practice for assessing visual fields in children. I look forward to reporting further significant advances in the year ahead.  

Miles Stanford  

Portfolio Trustee Member of the Guide Dogs Research Committee
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Introduction

We all rely on sight for movement and orientation, and it is estimated that we get between 80 and 90 per cent of the information we use through vision.  As a result, many people with low vision have difficulties with independent travel and this affects many aspects of their overall quality of life. The preservation and enhancement of sight is, therefore, one of Guide Dogs’ primary research goals in supporting people on their journey  to independent mobility.

In particular, our ophthalmic research programme increases our understanding of eye conditions and their effect on the ability of blind and partially sighted people to get out and about. We want to understand the nature of residual (remaining) vision and how we can harness this to maximise a person’s mobility. We also share our research results with eye care professionals and other organisations that work with blind and partially sighted people so we can promote better practice and services. 

In addition, we fund research that maps the patterns of eye diseases, the results from which help inform policy and allow us to target our resources where they are most needed. 

This review describes some of the key areas of research we are funding, updates some recently completed projects and previews some new projects which will start in 2010. 

The research covers four main areas:


•
Prediction, prevention and early  detection of eye disease;


•
Treatment;


•
Measurements, incidence and trends;


•
Attitudes.

Quote Box:

“…The objective of Guide Dogs’ ophthalmic research programme is to maintain, enhance and harness residual vision to aid mobility, and to undertake epidemiological studies which will inform the development of organisational strategy, policy and service delivery…”
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Prediction, prevention and early detection of eye diseases

Completed projects:

Identifying who is at risk of AMD

Developing a risk profile for age-related macular degeneration 

Dr. G. Silvestri, Queen’s University Belfast

This research aimed to develop a ‘risk profile’ that would make it possible to identify people with the combination of genes and environmental/lifestyle factors that put them  at risk of developing AMD, and predict the  likely progression of the disease.

If those at risk are spotted at an early stage,  the risk can be reduced by preventative treatments – such as anti-inflammatory therapies, vitamin supplements or  a change of lifestyle. 

The profile will also improve patient care,  as the increased understanding of how the genes affect the progress of the disease will help clinicians give patients with AMD more accurate and detailed advice about their prognosis. 

The research team completed a genetic  analysis of individuals with AMD and those  with a family history of the disease. They learned valuable new information about a gene called complement factor H (CFH), the role it plays in causing AMD, and the progression of the disease. CFH is found in approximately 50 per cent of AMD patients, and has been identified as a major risk factor. 

The effects of other newly identified genes associated with AMD on the progress and symptoms of the disease were also examined.  The team pinpointed more closely a genetic  area that contains an as-yet undiscovered  gene suspected of being associated with  AMD, and identified a new gene that may  be involved in the development of AMD,  which is now being assessed.

In addition, the team looked at how the genes associated with AMD interact with a history  of smoking, measuring effects in individuals  of increasing age and at various stages  of the disease. 

Results suggest that genetic predisposition  to progression to end-stage AMD is likely to be a result of a combination of a small number of genes, including CFH, and that their effect will in many cases be influenced by environmental factors such as smoking, which can increase susceptibility to the disease. 

The team will now analyse how these genetic variants work in combination to cause disease, and develop an understanding of how they  interact with environmental triggers such as smoking and hypertension in causing disease. 

They will also complete genetic profiling of the children of the patients who have been genotyped to assess if future AMD risk can  be determined.
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Preventing AMD with laser treatment

A therapeutic approach for the  prevention of AMD 

Professor J. Marshall, King’s College London

This project involved searching for possible chemicals that will get rid of the waste material which contributes to reduced vision in eyes with AMD, and exploring the use of laser treatment to stimulate naturally occurring chemicals  in the retina that digest the waste material.

The research successfully found a way of using a laser to clear the membrane behind the retina, which becomes badly clogged in eyes with AMD. This clogging stops essential nutrients reaching cells in the retina, which die, causing sight loss. The laser encourages the eye  to produce chemicals which clean up the material that causes the clogging, ‘rejuvenating’ the eye and allowing the nutrients to pass through and reach the retinal cells. 

The team first trialled the treatment on patients with diabetes – and proved that the membrane does clear after treatment with the laser. Trials will now move on to patients with AMD in one eye. Once people have advanced AMD in one eye, the serious form of the condition usually develops in the second within 18 months to three years. It is expected that the treatment  will significantly delay the onset of AMD in  the second eye. 

The eventual goal is that people with a family history of AMD are treated pre-emptively with the laser in their forties, in an attempt to stop symptoms developing and preserve vision.

Ongoing research:

Genetic variants associated with  age-related macular degeneration

Professor A. Moore, Moorfields Eye Hospital

Aim: to investigate the interactions between genetic variants thought to be associated with AMD, and to discover whether any or all of the variants are influenced by smoking and other environmental risk factors. It is hoped that the study will enable medical professionals to assess an individual’s risk of developing AMD and allow preventative interventions to be put in place for those at highest risk. 

Genetic variants that act as risk  factors for ocular manifestations  of congenital toxoplasmosis 

Professor J.M. Blackwell, Addenbrookes Hospital

Aim: to re-sequence the DNA from children with clinical eye disease to find possible genetic variants that might cause disease, with particular reference to a disease caused by the parasite toxoplasma gondii. It is hoped that the knowledge gained will improve understanding of the mechanisms of disease in the eye. 
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Investigation into infections of the cornea 

Ms. S. Rauz, University of Birmingham

Aim: to investigate how the cells that line the cornea (the clear window at the front of the eye) protect the eye from infections. The study will specifically look at receptors found on these cells, how they interact in the presence of an infection and how the eye’s immune response is modified by naturally occurring steroids to prevent any scarring. If successful, the research will improve our understanding of corneal immune responses and may provide new targets for therapy.

The early detection of chronic glaucoma

Professor S. Vernon, University of Nottingham

Aim: to improve early detection of chronic glaucoma through the use of the Heidelberg retinal tomograph. This is a machine that can detect early changes in a potentially glaucomatous eye by identifying and analysing the shape of the optic nerve head. It is hoped  the research will help refine the use of this machine to make diagnosis more accurate.

New for 2010

A genetic basis for predicting outcome  in intermediate uveitis 

Dr. G. Wallace, University of Birmingham.

This project will aim to confirm the results  of a preliminary study which showed that a combination of changes in two specific genes were associated with a bad outcome in patients with intermediate uveitis - a sight-threatening condition characterised by infiltration of the eye by white blood cells, leading to inflammation.

This should identify a set of markers  that can be tested at an early stage of the disease to give an indication of the eventual outcome – reassuring patients predicted to respond to treatment, and enabling a specific treatment regime to be concentrated on those predicted to have a poor response to treatment.

The research group are leaders in this area  of research and have made novel contributions to the study of the genetic mechanisms that underlie ocular inflammation. They have also built up a DNA bank based on careful documentation of the course of the disease in a large group of patients that will allow this work to go forward. It is anticipated that the results will lead to the production of a genetic chip that can be used as a simple outpatient test to inform clinical outcome at the beginning of the disease.

Quote Box:

“… we aim to expand upon previous findings that changes in gene encoding in IL-10 (an anti-inflammatory protein) have a positive effect in patients with intermediate uveitis.  We aim to confirm these findings and extend them by investigating other genes of the same family of molecules as IL-10…”

Dr. Graham Wallace, University of Birmingham
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Treatment

Completed projects:

A step towards successful retinal cell transplants

Understanding adult human retinal progenitor cell behaviour

Professor A. Dick, University of Bristol

This project has made significant progress towards being able to restore sight in people  with conditions like macular degeneration and glaucoma by replacing damaged retinal cells  with healthy stem cells grown in the laboratory.

It has already been shown that it is possible to transplant stem cells into the eye, under  the right conditions. However, there have  been major obstacles to a successful transplant  process – which the project team have  successfully overcome.

Firstly, the team found a way of avoiding the use of cells from embryos by growing retinal progenitor cells (stem cells with the potential to develop into different kinds of retinal cell) from donated adult post mortem retina. This lays the groundwork for developing a resource of retinal progenitor stem cells from donor eyes, which can be used in cell therapies for many retinal diseases.

Secondly, they were able to grow these cells  in the laboratory until they started to show  the clear characteristics of retinal cells –  ready to be transplanted and begin working.

Thirdly, they examined retinal microglia – the  cells that form the retina’s immune system  – to find a way of stopping them activating  and rejecting newly transplanted cells.  

The team is now studying the progenitor cells to establish whether they can be grown to meet particular needs by ‘switching on’ genes that trigger them to change into different types of cell – for example, to grow a photoreceptor cell to replace the damage caused in macular degeneration, or a retinal ganglion cell to  eplace those lost in glaucoma. It is hoped that  the results of this research will help form the basis  of treatment to restore normal retinal function.
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Using statins to combat blindness in diabetes

How statins might repair cells in diabetic eye disease

Professor A. Stitt, Queen’s University Belfast

The research team investigated how fat-lowering drugs (statins) might be used to repair the cells  that line blood vessels and thereby aid the treatment of diabetic eye disease.

Their results indicate that statins can reduce  the proliferation of new blood vessels – one  of the major causes of blindness in diabetes. 

However, the group has also found that at higher doses the statins may cause retinal vascular  cell death, which may exacerbate eye disease.  So, despite the accepted view that blood fats should be lowered in diabetics at all costs,  there is a danger that this may make eye disease  worse. If true, this finding will have important  clinical implications. 

The group has also found that certain cells interact with the microscopic blood vessels  in the retina and help to repair some of the damage caused by diabetic eye disease. 

Quote Box: 

“…Statins are ubiquitously used throughout the Western world as a therapeutic strategy to control high blood cholesterol and thus reduce cardiovascular risk. In some instances, these drugs have been shown to protect against diabetic retinal disease (retinopathy) and although this may be linked to balancing cholesterol levels, it remains possible that statins could directly impact the retinal blood vessels which are damaged in diabetic patients.  With Guide Dogs for the Blind Association funding, we have shown that low-dose statin enhances survival of retinal blood vessels and may protect against diabetic retinopathy.  However, we have also shown that high-dose statin can prevent vascular repair and could actually make retinopathy worse. Our research indicates that statin dosage should be judiciously monitored in patients who are diabetic or are at risk of developing other forms of proliferative retinopathy…”

Professor Alan Stitt, Queen’s University Belfast

The hope is to develop a drug that can be used to improve the blood flow in ‘diabetic eyes’,  which will contribute to the treatment of diabetic eye disease and ultimately prevent vision loss.

Progressing towards a new treatment for glaucoma

Cross Linked Actin Networks (CLANs): are they a morphological fingerprint of trabecular meshwork cell malfunction in glaucoma that may be targeted as  a new treatment direction?

Professor I. Grierson, University of Liverpool

In glaucoma, the fine meshwork – the trabecular meshwork – which covers the canal that allows fluid to drain out of the eye can become damaged  or clogged. As a result, pressure within the eye builds up over time and vision may be lost.  

The research team found that the trabecular meshwork’s ability to allow substances to flow through it was affected by a ‘stiffening’ of the cells caused by structures called CLANs (cross linked actin networks). 
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The research has established more about what triggers the formation of CLANs, their structure  and architecture, their effect, the fact that the variety is much greater than originally thought,  and that CLANs appear in other cells of the  eye that are also affected in glaucoma.

The treatments currently available for  glaucoma lower the pressure in the eye but  do not tackle the underlying cause of the problem. The greater understanding of CLANs gained through this research project is a key step on the road to finding a therapy that reduces pressure by  targeting the problems in the trabecular meshwork.

Ongoing research:

A potential cell for retinal repair

Professor J. Greenwood, Institute of Ophthalmology

Aim: to examine the factors that make retinal pigment epithelial cells at the back of the eye change into neural (nerve) cells which process light and change it into electrical activity. If this could be reproducibly made to happen, there is a possibility that these cells could provide a cell source for repairing retinas that have lost photoreceptor cells. This would be of use to treat conditions such as retinitis pigmentosa and macular degeneration.

Regulation of sight-threatening  autoimmune uveoretinitis   

Professor J. Forrester, University of Aberdeen

Aim: to determine the mechanisms underlying the apparent susceptibility of some individuals to uveitis by investigating the relationships between certain types of cells, and undertake a clinical trial of a new agent, interferon alpha, which may have a part to play in treatment. 

Identification and propagation of specialist  cells to normalise the tear film 

Professor P. Hiscott, University of Liverpool

Aim: to find a replacement source for the goblet cells which influence the eye’s tear film, so they can be transplanted in order to normalise it.  The project will investigate the stem cells that  give rise to goblet cells, devise ways of growing them in the laboratory, and find a method of using such cells in the treatment of specific disorders.
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An investigation into age-related  macular degeneration 

Dr. G. Silvestri, Queen’s University Belfast

Aim: to study ‘wet’ AMD in detail, analysing  the genetic risk factors and prospective responses to a newly-developed treatment which blocks a substance known as vascular endothelial growth factor (VEGF). One third of treated patients have experienced considerable sight improvement, but a further third have responded poorly to treatment. The difference in response may be related to the type of wet AMD observed and underlying genetic factors. The project may also provide the evidence that anti-VEGF treatment should be tailored  to the patient’s needs and allow better  allocation of resources.

Quote Box: 

“…Anti-VEGF therapies have revolutionised the treatment of wet AMD however these treatments include certain risks and uncertainties with a proportion of patients not responding well. It is hoped that the results of this study would provide  the information needed to identify types of wet AMD which will respond  well to therapy and therefore enable  more individualised treatment strategies for patients…”

Dr. Giuliana Silvestri, Queen’s University Belfast

New research for 2010:

Study of optimal perimetric testing  in children

Dr. J. Rahi, Institute of Child Health

An accurate assessment of a child’s visual  field (the range of their view) is important  in diagnosing sight conditions, and also  in monitoring the activity and progression  of a disease, so improving the outcome.  It also helps with assessing the functionality of visually impaired children, to ensure their educational, mobility and rehabilitation needs  are met. However, reliably assessing children  is not straightforward – and there has been  a lack of research into, and agreement on, a standard way of carrying out tests and interpreting the data. 

The research team wants to improve the accuracy and effectiveness of assessing  the visual fields of children by identifying the  best way of testing, and using the findings  to diagnose and monitor eye conditions.

Investigating the function of human retinal progenitor cells 

Professor A. Dick, University of Bristol

When an eye is injured or diseased, the way  the cells in the retina respond can cause cell loss, tissue damage and scarring. There is increasing evidence that this could be reversed by replacing or re-programming retinal cells. For this to work, the internal stability (homeostasis) of the retina needs to be maintained, or restored. 

The researchers have already identified cells with the potential to develop into mature functioning retinal cells if transplanted into the eye. They now aim to identify genes that trigger these cells to  go down a pathway to become one type of cell, or a different pathway to become another type, so they can be stimulated to become the type that is needed. The results will form the basis  of a treatment that restores the retina’s homeostasis – providing the stability needed for successful transplantation.

Quote Box:

“…I am truly pleased to be given this exciting opportunity to forward the work. Working directly on adult human retina has allowed us to understand increasingly the ability the retina has to regenerate. This will unlock possible therapies to help our patients restore some of their lost vision as well as in future prevent visual loss…”

Professor Andrew Dick, University of Bristol

Page 11

Measurements, incidence and trends

Completed projects:

Improving the data on visual impairment

Electronic monitoring of causes of certifiable visual impairment in England and Wales

Dr. C. Bunce, Moorfields Eye Hospital

It is vital that individuals with sight loss are given information about the services available to them and benefits to which they are entitled. Registration normally provides the means  by which this happens. It is also extremely important for agencies such as Guide Dogs  to be able to offer appropriate and timely  services to everyone that may wish to use  them. This depends on being able to project  the numbers of people who may require guide dogs and other mobility services in the future. The registration figures aid in this. 

Over the years there has been a rather fragmented registration system for blind and partially sighted people, and many individuals, when eventually registered, have been unable to access social services within a reasonable length of time. There has been no central collation system, so the recorded number  of blind and partially sighted people in the  UK has been inaccurate and precise data  on, for example, the most common causes  of severe sight loss, is unknown due to incomplete registration forms.

This project aimed to improve the reporting of the number of individuals with, and the causes of, severe vision loss (certifiable vision loss) by examining completed registration forms, now called certificates of visual impairment (CVI).  As a result, a central database now exists and all data from the CVIs is collated by Moorfields Eye Hospital, London. The central database also means that analysis of causes and trends  in severe sight loss can take place, and, therefore, client and service needs can be anticipated. 

An electronic CVI will be rolled out – including a version for use with children – to all appropriate professional groups so that immediate registration can occur. A key benefit is that there will then be no delay in clients accessing social services. It will also be possible to obtain accurate statistics in order to plan services.
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Ongoing research:

The British Ophthalmological  Surveillance Unit (BOSU)

Royal College of Ophthalmologists

Aim: BOSU is a unique unit set up to aid ophthalmologists in monitoring the incidence  of rare eye disorders. Guide Dogs currently supports the salary of the unit’s administrator. BOSU provides clinical information and data  on rare or unusual conditions or causes of  sight loss, and contributes to the awareness  of specific issues such as the dangers of fireworks or the importance of observing health and safety recommendations. The success of  the unit has now been recognised internationally.

The quality of life of visually impaired children – investigation and development of a novel vision-related quality of life instrument

Dr. J. Rahi, Institute of Child Health

Aim: to develop the first vision-related quality  of life (VRQOL) instrument for self-completion  by children. This can be used in evaluating the broader benefits of new treatments; planning and providing rehabilitation, education and social services; managing individual patients; assessing disease burden within populations; and for  future research on visually impairing disorders  of childhood.

In the first year the group completed a detailed literature review and identified eligible children  for the project and conducted and analysed 32  in-depth interviews. This year the group have created a draft version of the VRQOL instrument based on their identification of vision related issues. They are in the process of administering this to an ‘expert’ user group – visually impaired children – in order to refine questionnaire design and preferred administration. 

Ethnic variations in the severity of diabetic retinopathy and prevalence of visual impairment in people with diabetes in the UK

Dr. S. Sivaprasad, King’s College Hospital 

Aim: to provide robust population-based  data on the proportion of different grades  of diabetic retinopathy and associated visual impairment in the three main ethnic groups in the UK – Caucasians, Afro-Caribbean and South Asians. The study will include two multi-racial communities – South East London and West Yorkshire, allowing for regional comparison. The information will help inform plans to meet the future demand of diabetic  eye care provision, including screening, treatment and rehabilitation.
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Guide Dogs

Guide Dogs is committed to ensuring that the research activities we fund are scientifically sound, will help inform and improve our business and are cost effective. 
We are indebted to our Ophthalmic Research Scientific Advisory Group who provide  
us with their professional advice and guidance  to ensure we meet this commitment. 

In particular, Guide Dogs would like to thank:

Professor Miles Stanford –  Kings College London

Professor Jugnoo Rahi -  Institute of Child Health, London

Professor Mike Cheetham –  University College London

Professor Paul Bishop –  University of Manchester

Mr. Mike Burdon – Consultant  Neuro-ophthalmologist, Birmingham

Dr. Giuliana Silvestri – Queen’s University Belfast

We would also like to take this opportunity to  thank those who have acted as peer reviewers for us, whose expertise enables us to ensure we continue to fund research 
of the highest quality.

To find out more about our research  and funding programmes, contact  Kate Neal on 0118 983 8189 or email  kate.neal@guidedogs.org.uk
This publication is also available in Braille  and audio compact disc on request. 

We can also provide alternative languages  on request.

Guide Dogs is a working name of The Guide Dogs for the Blind Association.  Registered Office: Hillfields, Burghfield Common, Reading, Berkshire, RG7 3YG.  A company limited by guarantee registered in England and Wales (291646) and a charity registered in England and Wales (209617) and Scotland (SC038979).

