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Executive Summary 

A strategic review of the future of ophthalmology and vision science in Liverpool was conducted 

between Autumn 2019 and Summer 2020 following on from previous strategic reviews which have 

guided developments in laboratory science and clinical specialisation in the city. This latest review 

was requested as part of the appeals strategy of St Paul’s Eye Research Foundation. It aims to 

provide a clear strategy for new investment for St Paul’s Eye Unit after the merger of the Royal and 

Aintree sites in the new Liverpool University Hospitals NHS Foundation Trust and for the 

Department of Eye and Vision Science and associated teams leading ophthalmology and vision 

science research in UoL. The review was led by a consultant ophthalmologist from St Paul’s Eye 

Unit (Teresa Sandinha) and a senior non-clinical academic (Victoria Kearns)  from the Department 

of Eye and Vision Science, and involved wide consultation.  

The review aims to identify key research and clinical areas that are likely to emerge and develop 

over the next decade in which the world-leading clinicians and scientists that work in Liverpool can 

have the greatest impact.  Existing strengths will evolve, and new specialist clinical services will 

develop in a planned integrated investment in translational clinical research.  

Our team of senior scientists and clinicians identified the following key areas for growth in research 

and clinical care: 

1. Integrated Data Platform and Biobank  

a new core facility providing research standard “big data” and collected tissues for current 

and planned research and clinical care 

2. Omics 

emerging developments in genomics and the biology of disease to underpin all future 

progress 

3. Novel Technology 

rapidly developing materials, devices and computer science to transform diagnosis and 

treatment 

4. Inflammation and Degeneration 

research in these two pivotal disease pathways will lead to new treatments in many eye 

diseases  

5. Vision and the Patient Experience 

a new focus on what the patient with eye disease experiences and how to measure it 

 

Investment in these areas by LUHFT, UoL and The Foundation will support both clinical and 

scientific researchers and projects, as we have identified the synergy achieved in previous 

multidisciplinary projects as being a key contributor to success. The people of Merseyside and 

beyond will have access to the very latest diagnostics and treatments and the best scientists and 

clinicians will be attracted to Liverpool. New and expanded specialty clinics will develop and the 

top specialists will be attracted to Liverpool. 

Victoria Kearns, Senior Lecturer in Eye and Vision Science, University of Liverpool 

Teresa Sandinha, Consultant Ophthalmologist and Vitreoretinal Surgeon, St Pauls Eye Unit 

November 2021   
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Background 

Liverpool has developed an internationally-acclaimed team of scientists and clinicians focusing on the 

prevention of vision loss through a combination of excellent general and specialist services, and 

fundamental and translational science. It has the second-largest ophthalmology and vision science group in 

the UK. This team brings together wide-ranging expertise to focus on diagnosis and treatment of common 

chronic disease in our local population. The development of this successful team has been supported by our 

local Trust (now Liverpool University Hospitals NHS Foundation Trust) and the University of Liverpool, with 

pump priming funding from our local charity, the Foundation for the Prevention of Blindness (recently 

renamed St. Paul’s Eye Research Foundation). Our progress has been underpinned by previous strategic 

reviews which have provided clear direction and targeted investment. 

We are now in a position to identify where the breakthroughs in preventing visual impairment are likely to 

be made in the next 10-20 years and consider how Liverpool can contribute most effectively, to the benefit 

of the people we serve, as well as the global research community. In this document, we set out, on behalf of 

all our stakeholders, our vision for investment in science and the development of specialist clinical services 

to ensure Liverpool continues to lead the way. This strategic review will also drive our future fundraising. 

Our aim is, as always, to reduce the numbers of people with sight loss and its social and emotional impact.  

Where are we now? 

St Paul’s Eye Unit, Liverpool University Hospitals  

St Paul’s Eye Unit dates back to a standalone eye hospital in Liverpool founded in 1871. Now in its 150th year 

of serving the needs of the people of Merseyside and beyond, it is part of the Liverpool University Hospitals 

NHS Foundation Trust with sites on the Royal Liverpool Hospital and Aintree Hospital campuses.  This has 

enabled it to forge greater relations with other medical specialities and to pioneer new detection and 

diagnostic methods, and treatments. It is now three times larger than it was before the hospitals merged. 

There are 35 consultant staff and 3 associate specialist doctors at St. Paul’s, working at the Royal Liverpool 

and Aintree hospital sites and there are close links with colleagues in the Department of Paediatric 

Ophthalmology at Alder Hey Children’s Hospital. Over 250,000 clinic visits/eye operations occur each year, 

the largest number of any specialty in LUHFT. The current main areas of regional/supraregional clinical 

specialisation are as follows: 

cornea and external diseases, glaucoma, ocular oncology, ocular plastics, diabetic retinopathy, 

vitreoretinal disease, age-related macular degeneration, uveitis  

Department of Eye and Vision Science, University of Liverpool  

The academic eye and vision research unit in Liverpool was established in 1992 as the Unit of 

Ophthalmology and attained departmental status in 2010. It has a strong translational research focus on 

common chronic diseases and its research has a global reach. It integrates laboratory science, clinical 

academics and NHS academics, and is a training pipeline for future clinical academics.  

As of June 2021, there were: 12 academics, 14 postdoctoral researchers, 32 PhD students, 2 research 

technicians and 1 project manager. There are also 17 honorary clinical academics and 44 non-clinical 

honorary academics. A further 12 academics in the Directorate of Orthoptics and Vision Science and within 

groups in Molecular and Clinical Cancer Medicine and Health Services Research are affiliated.   
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Current research strengths range across molecular biology, cell and stem cell biology, ocular bioengineering 

and drug delivery systems, image analysis/AI/computer science, imaging and surgical device development, 

and phase I-IV clinical studies.  

Shared Core Research Resources 

Many clinical and non-clinical researchers hold contracts at both St Paul’s and The University, 

demonstrating integration and a commitment to translational research. This research is underpinned by the 

following core research facilities: Clinical Eye Research Centre; Liverpool Ophthalmic Reading Centre; 

Liverpool Eye Donation Centre/Research Eye Bank; Animal Ocular Imaging Lab; Vitreoretinal Wet Lab; 

Liverpool Diabetic Eye Screening Programme; St. Paul’s Laser Vision. 

St Paul’s Eye Research Foundation 

St Paul’s Eye Research Foundation (formerly the Foundation for the Prevention of Blindness) was formed in 

1992 “…to apply the income, and at their discretion, so far as may be permissible, the capital to promote for the 

public benefit ophthalmic research wholly or mainly in connection with St Paul’s Eye Unit at the Royal Liverpool 

University Hospital, the results of such research to be disseminated.”  

The Foundation’s mission is “to improve lives by preventing sight loss and eye disease through world-leading, 

pioneering research”. Its vision is “To cure eye disease and prevent sight loss”. Over its 30 years, more than 

£5m has been invested in developing academic ophthalmology in Liverpool. 

Strategic review process 

The review was led by a consultant ophthalmologist from St Paul’s and a senior non-clinical academic from 

the Department of Eye and Vision Science with wide consultation of key stakeholders as described in the 

Appendix. 
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What should we do next? 

The Liverpool Ophthalmology and Vision Science Group will need to maintain its position in a growingly 

competitive health science world of partnerships. Previous strategic reviews have highlighted the close 

integration between St Paul’s and University of Liverpool researchers, as well as patient involvement, as key 

elements in the group’s success. Other groups are beginning to adopt a similar approach so there is a need 

to remain competitive, attract the best researchers to work in Liverpool and continue to develop patient 

involvement.  

The diagram below summarises the key areas of novel research and developing clinical need in which the 

Liverpool Ophthalmology and Vision Science Group can make the greatest impact. The existing clinical, 

research and academic units are expended through a new integrated clinical data and tissue biobank 

platform to underpin four areas of new specialisation and research.  

 

 

 

1. Integrated Data Platform and Biobank 

2. Omics 

3. Healthcare technologies 

4. Inflammation and Degeneration 

5. Vision and the Patient Experience 
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Integrated Clinical Data Platform and Biobank 
Over the years our Trust has collated millions of pieces of data on patients.  All this information could 

revolutionise the understanding and treatment of disease. This includes patient data, images and tissue 

samples. But it has been collected in many different places all independent of each other. We have already 

demonstrated that we can use some of this information to predict progression of common eye diseases 

using LUHFT and other publicly-available data. We now wish to develop a Liverpool Ocular Data Platform 

which will combine all the clinical information about our patients, subject, of course, to their agreement. 

This will give us a much more powerful tool allowing us to develop new artificial intelligence to diagnose 

disease, predict disease progression and tailor treatments to suit the individual patient’s needs. We 

recommend investment in a team of data specialists to administer, collect and analyse vast volumes of 

data, and to work with hospital computer systems to collect useful data in one place.  

Liverpool already has the UK’s first dedicated Research Eye Bank developed with support from St Paul’s 

Research Foundation. It has recently obtained approval to extend into a tissue biobank, The Liverpool Eye 

Biobank, making it the only biobank in the UK to supply fresh cadaveric ocular tissue and tissue and other 

biological materials from living donors with ocular. Eye tissue and fluid samples are already routinely taken 

from patients undergoing surgery for glaucoma, retinal or corneal disease. Access to this invaluable 

material from living donors will allow a step change for our researchers, often across multiple research 

studies. Integration with our Data Platform will provide key clinical information and support our existing 

and planned areas of research. Our recommendation is that the Foundation should invest in the staff to 

identify donors, collect tissue and perform associated, legally-required administrative tasks. Investment to 

support tissue storage may also be required, although cost recovery via grant income, is likely to be possible 

once sufficient tissue is collected. 

The two developments will be linked into an integrated resource, boosting research and clinical care in 

common chronic diseases and inherited retinal diseases with a professional management team. 

Omics 
“Omics” refers to a rapidly expanding area of biological research that involves the study of complete 

systems. For example, “proteomics” and “genomics” involve analysis of all the proteins or genes in a 

particular cell or tissue. Genomics could be used to help diagnose genetic eye diseases, particularly those 

that are not currently well-characterised. Microbiomics is used to look at the microbial communities in our 

patients, which can both help protect the eye from disease, or, in other cases, be involved in the disease 

process. Omics can also identify biomarkers for different diseases, or stage of disease. These biomarkers 

could help improve the diagnosis of disease, predict and measure its progression, and can help to determine 

the best treatment. 

The Liverpool Ophthalmology and Vision Science Group already conducts significant work in the field of 

omics and is well placed to develop this further. St Paul’s has recently established an inherited diseases 

service linking in to national multidisciplinary genomics meetings and building expertise and case numbers, 

led by Miss Madhusudhan. Professor Kaye is part of The University’s Microbiome Innovation Centre, leading 

research into infection of the ocular surface. Ms Vallabh conducts significant work using genomics to 

understand glaucoma, and identify new treatment targets. St Paul’s patients are keen to participate in a 

wide range of omics research, willing to donate tissue, and the University of Liverpool has high-quality 

multi-omics expertise with several research groups specialising in these areas.  

There is an opportunity to combine these emerging areas of omics research to develop new, fundamental 

understanding of eye disease. Investment in highly skilled scientists and running costs for omics studies is 
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required in order to allow us to stay at the forefront of this expanding field of science and provide better 

diagnoses for current and future patients. We recommend funding a team of scientists, co-lead by a clinical 

and non-clinical academic, in omics areas that align well with existing expertise. This may require funding 

for a new academic post, and pump priming funding to allow the team to obtain sufficient data to achieve 

substantial grant funding and long term sustainability.  

Novel Healthcare Technologies 
The use of technology can help our expert staff deliver even better care to patients. This could be new 

imaging technology, allowing ophthalmologists to see the inside of the eye in even more detail, new 

surgical tools to allow advanced treatments, and software that can help surgeons plan complex, patient-

specific operations.  

The Liverpool Ophthalmology and Vision Science Group has a strong history in this area. Professors 

Williams and Wong have developed medical devices that are used worldwide to improve the outcomes of 

retinal surgery, and Dr Kearns is now building on this success to develop new drug-delivery devices for the 

eye. Dr Zheng is a world leader in using artificial intelligence and machine learning for the diagnosis of eye 

disease, as well as building new imaging devices for developed and developing countries. Dr Levis is leading 

work to develop artificial, tissue engineered corneas that will overcome the shortage of donated tissue and 

restore sight. Professor Steel is leading research into novel surgical methods and devices that underpin the 

delivery of gene and cell therapies. There is a strong track record of success based on the pathway of 

relatively modest pump priming from St Paul’s Eye Research Foundation, leading to the generation of 

results that attract more significant funding and, eventually, lead to these new technologies being used in 

the clinic. 

There is now an opportunity to expand our expertise in this area by continuing to invest in people with ideas 

and expertise. We recommend investment in next-generation medical devices and tissue engineering, 

which align well with likely advances in the treatment of common chronic diseases, including age-related 

macular degeneration and glaucoma, as well as ocular surface disease. This may require funding to establish 

new academic posts, as associated start-up costs. 

New devices that combine imaging and physical measurement could give ophthalmologists more 

information about the disease in a patient’s eye, informing treatment decisions.  Some physical 

information, for example on the stiffness of tissue inside the eye, thought to increase with ageing, cannot 

currently be measured in patients. We believe we will be able to develop technology to do this, which could 

revolutionise our understanding of different eye diseases, particularly at early stages before other signs 

become apparent. This knowledge will ultimately help to optimize the surgical handling of various eye 

tissues and, potentially, the design and of new intraocular devices and therapies.  

Inflammation and Degeneration 
Inflammation can affect most parts of the body. Although it is an important part of the healing process, it 

can also contribute to disease. In the eye, inflammation is a key factor in some of the commonest human 

eye diseases, diabetic retinopathy and macular degeneration, areas of growing research strength in 

Liverpool. Infection as a cause of inflammation is well established, and Liverpool has significant research in 

this area, on uveitis (Mr Beare) and corneal disease (Professor Kaye). Degeneration involves late loss of cells 

and tissues, and is particularly significant in age-related macular degeneration. It is also becoming 

increasingly recognised in the neural degeneration caused by diabetes. Research in these fields is rapidly 

developing new drug targets and translating into clinical trials and new treatments.   
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We have identified particular opportunities in the biology of inflammation and cell death, cytokines, 

hypoxia and hyperglycaemia. This will link to our developing uveitis and ocular infection clinics while 

introducing new devices and treatments into our retinal clinics. For example by investing in developing new 

techniques such as protein mass spectrometry underpinned by samples from the biobank, we will enable 

researchers to identify inflammatory proteins at play inside the eye during development and active phases 

of various eye diseases with an inflammatory component. 

Vision and the Patient Experience 
To be able to better understand the impact of sight loss and its treatment on quality of life requires much 

more information than measuring sight with a sight chart. For many of our patients there is a real risk of 

depression, social isolation and also an increased risk of falls. A newly developing line of research has 

developed around the patient’s experience and the effect of disease on their visual function.  As people get 

older the effect of frailty and multiple disease is being recognised including in the strategic research plans of 

the Liverpool City Region and the broader NHS. Care for people with eye disease is a multidisciplinary team 

effort relying on a wide range of health professionals including orthoptists, nurses, optometrists, 

technicians and clinical scientists as well as doctors.  

Working with teams of social scientists and psychologists at The University, the St. Paul’s clinicians have 

developed experience of research in patient experience known as “qualitative research” and measuring the 

effect of eye disease using novel methods. Professor Rowe and Dr Mehta have established research in 

stroke, falls and frailty. Professor Heimann and Miss Hussain have studied the psychological effects of a 

diagnosis of ocular melanoma. There is an opportunity to enhance our patient care by designing and 

assessing tools to better measure patient centred outcomes (PROMS). Better tools will improve the chance 

of identifying which treatments are associated with better quality of life.  We recommend developing a 

dedicated team of patient centred researchers including a psychologist, health economist and social 

scientist to add to the existing, experienced multidisciplinary teams. We also recommend investment in 

funding for pump priming research led by health professionals other than doctors, as well as provision of 

support from colleagues experienced in applying for funding and leading research projects. Success in this 

area will greatly transform the relevance of our research to our patients and their families.  

How will we get there? 

Investment strategy 
St Paul’s Eye Research Foundation has supported a wide range of developments, including establishing 

senior research posts, the building of a dedicated Clinical Eye Research Centre, and underpinning costs. This 

review has identified new areas in which there is significant potential to achieve patient benefit. Although 

these new areas build on areas of existing strength, they will need the appointment of new clinical and non-

clinical academics who will add key expertise. We recommend that The Foundation work with Liverpool 

University Hospitals and the University of Liverpool to support new academic posts and modest research 

support costs associated with them and develop the subspecialties that link to them.  

This strategy is one that has been very successful in the past. The academic posts of Professor Rachel 

Williams and Dr Kevin Hamill have been funded by the Foundation, allowing them to demonstrate the 

research success that convinced The University of Liverpool to support their salary costs. Professor Colin 

Willoughby was also supported by the Foundation and remains a major collaborator with active joint 

research projects between Liverpool and Ulster University. 



THE FUTURE OF OPHTHALMOLOGY AND VISION SCIENCE IN LIVERPOOL  

 LOOKING FORWARD TO 2030 
 

Page | 9  
 

There is also significant potential to increase the involvement of research-active colleagues at Alder Hey. 

Their expertise and research interests fit well within the key areas for growth in research and clinical care 

that this review has identified. 

Underpinning the whole strategy will be the consultation, collaboration, co-production, planning and 

sharing of research in an equal decision making partnership with people and communities who the research 

is about and relevant to. Patient engagement work has been suspended during the period of this review and 

will recommence as soon as possible.. 

Fundraising 
The last Foundation’s appeal was for £1.7 million and concentrated on bridging the gap between technology 

development and clinical trials that builds upon the success of the Clinical Eye Research Centre. The 

Foundation needs to launch a new appeal to attract funding to invest in research, in order to continue its 

success. Although clinical and laboratory equipment supported by previous appeals has been, and continues 

to be, vital, this appeal should focus on funding the people required to drive research forward.  

The strategy for the appeal should be led by Director of Fundraising, Tom Southern. We recommend that 

the appeal should highlight the following recommendations from this strategic review:  

 Building on our success to pioneer new areas  

 Investment in people 

 Investment in next-generation treatments 

Conclusion 

This review has been conducted with the aim of identifying key research and clinical areas that are likely to 

develop over the next decade so that we could recommend areas for investment in translational clinical 

research and specialisation. We have proposed five topics that we believe are likely to give the greatest 

return on investment, allowing us to build on our world-leading expertise, answer the most challenging 

scientific questions and develop the clinical expertise we need to test and apply the discoveries of our 

researchers to deliver the best outcomes to the people of Liverpool and beyond. 
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Appendix  

Review Process 
Victoria Kearns (DEVS, UoL) and Teresa Sandinha (SPEU, LUFT) were nominated by St Paul’s Eye Research 

Foundation to lead this internal strategic research review in Autumn 2019. The strategic review was carried 

out with the following guiding principles: 

 to encourage close working between clinical and non-clinical researchers 

 to identify new research areas with potential for Liverpool to be world-leading 

 to consider new areas for investment (new staff, new equipment etc) 

 to keep Liverpool’s patients in mind 

 to not exclude existing areas of expertise 

 to consider opportunities presented by the creation of LUFT, other trusts, departments 

 to abide by the Foundation’s constitution 

VK and MTS consulted various key stakeholders. These included: 

 St Paul’s Research Foundation Executive and Appeals Teams 

 St Paul’s Eye Unit senior clinical staff at Royal Liverpool and Aintree Hospital sites 

 Senior academics from The University of Liverpool (academics from Department of Eye and Vision 

Science, and the School of Health Sciences and Institute of Population Health)  

 Senior ophthalmologists at Alder Hey Children’s Hospital 

 Specialist clinical services in areas of rapid development such as the Clinical Genetics Hub 

 St Paul’s Patient and Public Involvement groups were included in the list of stakeholders but the 

groups had been suspended during the COVID-19 crisis.  

Stakeholders were asked to identify areas that would transform their areas of clinical speciality over the 

next several decades, to consider existing areas of strength and additional expertise that would support 

that, and identify other areas in which The Foundation could invest. 

Stakeholders were emailed, and a series of face-to-face and virtual meetings were conducted. Feedback 

was collected from meetings and written submissions. Input was sought at several stages of the review.  

Distribution of strategy  

 Liverpool University Hospitals NHS Foundation Trust 

 University of Liverpool 

 Liverpool Health Partners 

 Alder Hey Children’s NHS Foundation Trust 

 Clinical Commissioning Group 

 National Institute for Health Research 
 


