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Abstract

The incidence of age-related macular

degeneration (AMD) in the United Kingdom is

increasing with the ageing population. The wet

form of this progressive and potentially

blinding disease can develop very rapidly and

lead to severe loss of central vision and

reduction in quality of life, sometimes in just a

matter of weeks. Recent advances in the

treatment of wet AMD with the licensing of

anti-vascular endothelial growth factor

therapies, coupled with current guidance from

the Scottish Medicines Consortium and the

National Institute of Health and Clinical

Excellence have led to a subsequent increase in

workload at AMD clinics due to the increased

number of patients now eligible for treatment.

In addition, the Royal College of

Ophthalmologists recommend a 2-week

diagnosis to treatment schedule due to the

aggressive nature of the disease. The role of the

retinal specialist is thus changing, and business

management skills are becoming increasingly

necessary to obtain the necessary resources to

implement the guidance. Through prior

experience and formal external evaluation of

services at Frimley Park and Harrogate District

Hospitals, a number of critical success factors

have been developed for optimising treatment

pathways in efficient wet AMD clinics.
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Introduction

Age-related macular degeneration (AMD) is a

serious degenerative eye disease causing

photoreceptor dysfunction and deterioration of

the macula that results in a progressive loss of

central vision. Although some peripheral vision

is maintained, the ability to read, drive and

recognise faces is affected and rapid vision loss

may occur.1,2 In the United Kingdom, AMD

accounts for more than half of all registered

blindness and partial sight registrations.3 Wet

(neovascular) and dry (atrophic) forms of AMD

differ in their aetiology and presentation. Wet

AMD is the most aggressive and is

characterised by new growth of abnormal

blood vessels from the choriocapillaris

(choroidal neovascularisation; CNV), which

may be accompanied by haemorrhage and

scarring of the macula.1,4 Bleeding and fluid

leakage frequently occur, leading to very rapid

loss of detailed central vision, often within

weeks.5,6

Current guidance for the management

of wet AMD

The management of individual patients with

wet AMD has historically been dependent on

the type of wet AMD lesion(s) present and their

location in relation to the fovea. In September

2003, the National Institute for Health and

Clinical Excellence (NICE) published guidance

on photodynamic therapy (PDT) in wet AMD.7

It recommended PDT with verteporfin (vPDT)

for the treatment of wet AMD in patients with a

confirmed diagnosis of classic subfoveal CNV

with no sign of occult lesions. Use of vPDT in

patients with predominantly classic CNV is

recommended only as part of ongoing or new

clinical studies.7 On the basis of this guidance, it

has been estimated that only approximately

30% of patients with wet AMD were eligible for

vPDT treatment.8

More recently, large randomised controlled

clinical trials have unequivocally showed

clinical efficacy for anti-vascular endothelial

1Consultant
Ophthalmologist, Frimley
Eye Unit, Frimley Park
Hospital, Frimley, UK

2Consultant
Ophthalmologist, Harrogate
District, Harrogate, UK

Correspondence: G Walters,
Consultant
Ophthalmologist, Harrogate
District Hospital, Lancaster
Park Road, Harrogate HG2
7SX, UK.
Harrogate District Hospital

Tel: 01423 885959;
Fax: 01423 555806.
Frimley Park Hospital

Tel: 01276 604604;
Fax: 01483 604274.
E-mail: gavin.walters@
hdft.nhs.uk

Eye (2009) 23, S1–S7
& 2009 Macmillan Publishers Limited All rights reserved 0950-222X/09 $32.00

www.nature.com/eye
A
R
T
IC
L
E

http://dx.doi.org/10.1038/eye.2009.13
mailto:gavin.walters@hdft.nhs.uk
mailto:gavin.walters@hdft.nhs.uk
http://www.nature.com/eye


growth factor (VEGF) therapy in preventing visual loss in

people diagnosed with subfoveal wet AMD, irrespective

of lesion type which have led to the licensing of two

anti-VEGF treatments, ranibizumab (Lucentiss!) and

pegaptanib (Macugens).9–12 Current guidance from

NICE and the SMC recommending ranibizumab

(Lucentis) throughout the UK,13,14 and pegaptanib

(Macugen) for a smaller subset of patients in Scotland,15

has meant that many more patients with wet AMD are

now eligible for treatment.

The Royal College of Ophthalmologists (RCOphth)

has also published guidance on commissioning AMD

services and also on commencing, continuing, and

discontinuing treatment with ranibizumab.8,16

Implications of current guidance

As anti-VEGF drugs can be used to treat all lesion types,

a considerable increase in patient numbers is inevitable,

as the number of wet AMD patients eligible for treatment

increases from 30 to 45% to approaching 100%

(dependent on meeting NICE/SMC recommended

inclusion criteria).8,13–15 As well as a two- to three-fold

increase in the number of patients eligible for treatment

for wet AMD, patients receiving anti-VEGF treatments

will require more frequent clinic visits than those treated

with vPDT. NICE guidelines for vPDT recommended

that patients should be re-evaluated every 3 months

after initial treatment.7 However, ranibizumab

treatment is initiated with a loading phase of three

intravitreal injections at 4-week intervals followed by a

maintenance phase in which patients are monitored on a

monthly basis, and re-dosed if necessary,17 whilst

pegaptanib is administered once every 6 weeks.18

RCOphth have thus predicted that this will translate to a

potential six- to nine-fold increase in the wet AMD

workload.8

Earlier referral guidelines recommended that patients

with wet AMD needed to be seen and treated within 2

weeks of diagnosis for effective outcomes from vPDT.8

However, in reality, local circumstances have sometimes

resulted in substantial variation in the time period

between initial diagnosis, referral, and treatment,

frequently with significant delays. With the introduction

of anti-VEGF therapy, the 2 week recommendation from

initial primary presentation to treatment is also

supported by RCOphth guidelines.8 RCOphth

emphasises that all patients should be seen by a retinal

specialist within 1 week of primary care presentation and

should begin treatment within 1 week of evaluation, and

that this should be irrespective of geographical location.8

The current RCOphth recommended referral pathway is

shown in Figure 1, with adaptations for clinical

experience highlighted. Specific recommendations from

RCOphth are:

� suspected cases should be referred directly to the

nearest AMD centre, eye casualty or eye clinic

� optometrist referrals should go directly to an

ophthalmology department rather than a GP to avoid

delays

� patient self-referral to an eye casualty/clinic or wet

AMD clinic should be encouraged, particularly where

there is second eye involvement

Directives issued by the Department of Health and the

Welsh Assembly Government require that local health

boards and the NHS make funding and resources

available to implement NICE technology appraisal

guidance, normally within 3 months.13 Considering the

need for substantially increased resources and,

potentially, the restructuring of AMD clinics that may be

necessary to commission anti-VEGF therapies, this

represents a major challenge. RCOphth has recognised

the implications that recent developments are having on

practice in the NHS and, in 2007, brought together a

number of experts in retinal disease and health

commissioning to develop a comprehensive AMD

management plan.8 The subsequent guide for

commissioners and clinicians highlighted the essential

role of retinal specialists as team leaders in the new AMD

service.8 To run an efficient AMD clinic with rapid

access, although under logistical constraints, means that

business management is now becoming an essential part

of the retinal specialist’s skill set.

Improving wet AMD clinical capacity and capability

To commission for wet AMD services in a timely and

efficient manner, retinal specialists may now find

themselves being required to act as business managers

by formulating a business case and calculating budgetary

and resource requirements. Their role has evolved into a

highly challenging, multifaceted, balancing act between

business management, staff management and training,

whilst at the same time delivering the best possible

standard of patient care. To maximise the likelihood of

implementing NICE guidance within recommended time

frames, it is prudent to put forward the business case to

managers and financial personnel at an early stage and

gain support at a top level. In addition, frequent and

open communication flow between retinal specialists,

hospital management, and the primary care trust (PCT)

is important to negotiate costing and to track the

progress of wet AMD commissioning.

In light of the need for change to current clinical

practice and organisation, a cross-geography,

multi-hospital project was initiated (sponsored by
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Novartis Pharmaceuticals and conducted by ESPRiT

Consulting) to identify bottlenecks and establish

solutions to good practice in wet AMD clinics. The

ultimate aims of the evaluation were to reduce the

patient pathway length (where necessary), improve the

patient experience and overall level of care, and optimise

the cost-effectiveness of anti-VEGF AMD treatment, at

each clinic evaluated.

Two of the wet AMD clinics that ESPRiT evaluated

were Frimley eye unit at Frimley Park Hospital (FPH)

and the ophthalmic clinic at Harrogate District Hospital.

The large centre at FPH opened in 2005 and was set up to

allow the hospital to treat more patients and reduce

waiting times. The centre’s modern outpatient

department with a catchment area of 1.6 million people

for AMD includes 12 consulting rooms, a nurse treatment

room, and a laser suite. The Harrogate and District NHS

Foundation Trust (HDFT) at Harrogate District Hospital

has a smaller ophthalmic outpatient’s service and, jointly

with York, covers a population of around 800 000 for

AMD.

Historically, at FPH and HDFT, AMD patients with

varying lesion types were frequently referred to the PDT

clinic for treatment, but only a subset of these patients

was eligible for treatment. The referral pathway was

similar to that recommended by RCOphth, but patients

were commonly referred from optometrist to

ophthalmologist through the GP, causing delays to

treatment. Subsequently, a ‘fast track’ system was set up

at FPH and HDFT such that optometrists could refer

patients directly via fax to a central co-ordinator. Patients

were then assessed within 1 week and treated with

vPDT, where appropriate, within 2 weeks. One of the

main challenges for the clinics was to re-educate

optometrists and local hospital staff, to reduce the

number of ineligible patients attending the PDT clinic

and improve the speed of referrals. Re-education of

primary care staff invariably increases the quantity of

referrals, by increasing awareness of wet AMD; however,

as a result, the number of false-positive referrals may also

increase. At FPH, triannual teaching sessions for

optometrists consisting of lectures, practical sessions,

and discussion improved the true-positive referral rate to

75%. A critical element in this improvement was

continued education about referrals, through constant

feedback. In Yorkshire, articles in local newspapers

raised the profile of the service and meetings with local

optometrists and GPs stressed the importance of fast

referrals for patients with suspected wet AMD.

A one-stop rapid access clinic was set up, at both FPH

and HDFT, so that eligible patients could arrive, be

treated with vPDT rapidly and leave.

The experience gained with PDT clinics was invaluable

with the evolution of anti-VEGF therapy. It enabled staff

at both hospitals to formulate a business plan for an

anti-VEGF clinic and persuade management that more

resources were required. A key factor in this process was

having previously established positive relationships with

Patient

Eye casualty
A&E

Low Vision Aid
Assessment & Support

Counselling

Designated Treatment 
Provider

Wet AMD Referral Pathway Diagram

GP

Local referral 
hospital

Local Eye Unit

Referral

Diagnosis

Intervention

Fast Track Macular Clinic or Medical Retina Clinic

Optometrist

Figure 1 The AMD referral pathway for new patients. Adapted from ‘RCOphth commissioning contemporary AMD services: a guide
for commissioners and clinicians.’8 Thick line represents the most common referral pathway, based on experiences at Frimley Park
Hospital (FPH) and the Harrogate and District NHS Foundation Trust (HDFT).
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hospital managers and the finance department. Contacts

within the PCT can also be helpful, although this can be

more difficult to achieve.

The current patient pathway has evolved from, and

is a refinement of, that already described. The

anti-VEGF AMD clinics at both FPH and HDFT began as

fledgling services alongside the existing PDT service. At

HDFT, intravitreal treatments were initially administered

in an operating theatre. However, this caused logistical

problems and affected other services, such as cataract

surgery. A suitable clean room was, therefore, located

close to the eye clinic that reduced the movement of

patients around the hospital. Both clinics currently run as

a one-stop service. One-stop clinics necessitate fewer

visits and less travelling for patients, many of whom may

have mobility challenges and/or may have to travel a

significant distance to attend the clinic. However, it can

be difficult to predict the treatment numbers with a
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Figure 2 Map of patient flow through clinics at Frimley Park Hospital (FPH) and Harrogate and District NHS Foundation Trust
(HDFT)Fconsultation and treatment.
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one-stop clinic, and may result in longer clinic visits for

patients requiring treatment. Earlier experience with a

two-stop clinic at HDFT showed that such a system is less

practical than a one-stop regime, but may make better

use of theatre time when an operating theatre is

used for intravitreal injections. With an accurate and

evidence-based business plan as the foundation, both the

FPH and HDFT AMD clinics have expanded

dramatically while retaining an efficient patient service.

The service at HDFT has evolved from a once-fortnightly

clinic treating only the second eye, to four clinics each

week, now with PCT backing to treat any eye. There are

currently 170 wet AMD patients being assessed and/or

treated at HDFT. The number of clinics at FPH has now

Step 1 – Develop a business case

A strong business case supported with patient numbers and financial figures, will ensure that hospital managers are 
well-informed and supportive of the requirements. Critical success factors to developing an accurate and successful 
business case include:

A realistic awareness of likely referral numbers and knowledge of where these are coming from

Early engagement of managers

Consideration and justification for adequate resources

Space – The service requires a large amount of space to contain; waiting room, vision alleys, camera room, OCT 
room, clinic rooms, preparation area and treatment (clean) room. Ideally the clean room should be located in close 
proximity to the clinic rooms

– Approximately 1 doctor per 12 patients per clinic (depending on facilities), and at least 3 qualified and 1-2 
non-qualified nursing staff are required. Additionally, there should be adequate administrative and secretarial staff, 
and pharmacy time

Time – It is important not to underestimate the time it takes to set up and run an anti-VEGF AMD clinic 

Equipment – Essential equipment includes; logMAR vision charts, OCT machines and disposable treatment packs 

IT – A paperless system is ideal with an integrated system such as Medisoft Ophthalmology (Medisoft Limited, 

Leeds, UK)

Step 2 – Establish commissioning

Negotiation of realistic costing with the PCT. Although each hospital may negotiate cost with their PCT on an 
individual basis, it is essential to negotiate a realistic tariff

Development of a streamlined billing mechanism 

Regular communication with stakeholders. Keeping all stakeholders involved at every step will help to achieve buy-

in from those involved and contribute to fast and efficient implementation 

Step 3 – Educate Healthcare Professionals and internal personnel 

It is helpful to include all internal personnel who will see the patient in training and education, so that they are fully 
aware of relevant issues and the importance of dealing with patients rapidly and efficiently. Including:

Administrative staff

Hospital medical staff (including A&E and local Eye Unit) 

Referring healthcare professionals (Local District General Hospitals, optometrists and GPs)

Local educational meetings can effectively reduce the number of false-positive referrals. However, it is worth noting 
that education of referring staff often leads to an increased awareness of the disease and hence an increase in the 
overall referral numbers (and initially, in the number of false-positive cases). To refine this process, continuous feedback 
to optometrists and GPs relating to their referred patients is important to help further develop education and keep 
them abreast of the current condition of the patient.

Continuous review of the business case and processes is necessary, to ensure optimum running of the clinic, 
particularly in the early stages. Small, seemingly insignificant, alterations to the process (for example regular staff
meetings) can have a substantial impact on the patient experience.

Figure 3 A step-by-step guide to setting up and running an efficient wet AMD clinic.
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increased to five clinics per week, and is currently

assessing and treating around 320 patients. The numbers

of patients at both FPH and HDFT are continuing to

increase, in line with an estimated incidence of the

disease of 45 per 100 000 population.8

Formal external evaluations rated patient examination

and treatment processes highly, and the interface with

primary care at both FPH and HDFT. Areas identified for

improvement were administration, data management

and IT. For example, HDFT only had one logMAR vision

chart and both clinics only had one optical coherence

tomography (OCT) machine. Further recommendations

included that staff at the large FPH clinic should hold

meetings to discuss process issues every 6–8 weeks. On

the basis of these recommendations, the services at both

clinics have benefited. More logMAR charts were

ordered at HDFT, and both clinics ordered second OCT

machines, increased staffing and administrative support,

and put an integrated IT system in place. Regular staff

meetings at FPH have helped to further optimise

processes and ensure a smooth-running service. The

evaluation process also mapped the patient journey

through the clinic at FPH and HDFT (Figure 2). One of

the key recommendations, for both centres, was that a

clean room for treatment should be located close to the

patient assessment room to reduce patient movement

through the hospital.

A step-by-step guide to setting up and running an

efficient wet AMD clinic

On the basis of experiences at FPH and HDFT, we have

identified a number of critical success factors for an

efficient anti-VEGF AMD clinic. We have amalgamated

our key learnings to propose the following practical

guide to setting up and efficiently running a clinic

(Figure 3). Where there is currently no existing service

available, it can be expected that an initial backlog of

patients will present once a new service is put in place,

and this should be borne in mind.

Summary

Wet AMD is a degenerative eye disease that requires

rapid referral and treatment to prevent loss of detailed

central vision.1,9 Anti-VEGF treatment guidance from

NICE and the SMC have led to an increased number of

patients eligible for wet AMD treatment, and also the

number of clinic visits per patient, have substantially

increased compared with vPDT.8 Clinics offering a wet

AMD treatment service will be required to adapt swiftly

to be able to implement the guidelines within a

reasonable time frame, but this will dramatically impact

resources and procedures. The need for change has

highlighted an evolving role for retinal specialists, with

business management becoming an essential part of the

skill repertoire.8 Earlier experience gained from PDT

clinics can provide a valuable foundation on which to

build a robust business case for commissioning anti-

VEGF treatment. However, the contemporary wet AMD

clinic is a constantly evolving process, and modifications

and refinement of processes are expected as experiences

develop.
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