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1 Purpose

This is a proposal for a quality-assured screening programme for diabetic retinopathy.  The programme would screen people with diabetes registered with practices in Bristol North PCG, Bristol South and West PCG and South Gloucestershire PCT.  It is aimed at the populations of Bristol and South Gloucestershire, but allows for the possibility of including practice populations in neighbouring PCTs who could be covered by this scheme, or alternatives based in Bath or Weston.  

The proposal has been prepared for the PCG/Ts by the Pan-Avon Diabetic Retinopathy Steering Group.   Membership of the Group is listed at appendix 1.  

2 Background

In March 1999, Avon Health Authority adopted criteria and standards for diabetic retinopathy screening in Avon. The Authority asked for the establishment of a Pan-Avon Steering Group to provide professional advice to assist the development of an implementation programme. The Steering Group was to present development options to Primary Care Groups for appraisal.  They in turn would agree plans and timescales for their participation in the development of the district-wide screening programme, and identify funding options to support primary screening.  Options were presented, but sufficient local funding could not be found to start implementing a screening programme.

The National Screening Committee (NSC) has produced the following principal recommendations, which have been fed into the developing Diabetes National Service Framework:

· Annual screening for all diabetic patients aged over 12 years, or post-puberty.

· Digital imaging is the preferred modality.

· Quality assurance should be included in any programme.

· Direct ophthalmoscopy should not be used as a primary method for systematic screening as it does not meet the required quality criteria.

· Indirect slit lamp ophthalmoscopy may meet the sensitivity and specificity requirements but requires considerable skill and training, and it is hard to perform adequate quality assurance.

· The screening programme should be accessible to all patients with diabetes. 

The exact details of a programme for a particular area will be determined by local factors.

In view of this national advice and the lack of local funding, the Steering Group agreed to develop a proposal that could be submitted by participating PCG/Ts, should any funding opportunities arise with the publication of the NSF.  Publication is expected by the end of 2001, but no indication has been given about the likelihood of associated funding.

This proposal is based on a population to be screened of approximately 17,000.

Table 1 Population with diabetes to be screened for retinopathy

	PCG/T
	Total population
	People with diabetes (%)
	Practices

	Bristol North
	226,628
	5492 (2.4)
	33

	Bristol South and West
	202,737
	4088 (2.0)
	30

	South Gloucestershire
	237,265
	4828 (2.0)
	30

	Bordering practices*
	
	Allow for 2,500
	


Source: practice Chronic Disease Management Programme returns, March 2000

*BANES PCT and North Somerset PCG will wish to consider this and other options for screening people registered with practices bordering Bristol and South Gloucestershire.

Current services.  

There are diabetic retinal photography screening services based at the Royal United Hospital, Bath and Weston General Hospital. It is possible that these services will expand to cover the entire populations of Bath and North East Somerset and North Somerset respectively.  Alternatively BANES PCT and North Somerset PCG could look to this proposed scheme to cover practices not covered by the present Bath and Weston services.

Elsewhere in Avon a combination of optometrists, general practitioners and hospital physicians are using ophthalmoscopy to detect retinopathy with variable coverage of the diabetic population.   These ad hoc services are not quality assured, and will not meet the standards recommended for the NSF. Optometrist screening is not funded. 

3 Options for diabetic retinopathy screening in Bristol, South Gloucestershire and neighbouring areas

The Steering Group has appraised 3 options against criteria reflecting the NSC recommendations (summarised in chart 1, page 7).  In developing the options, the Group asked all practices to indicate their preference regarding where their patients should be screened.  About two thirds of practices favoured optometrist premises, some noting that they would have difficulty accommodating a visiting camera on their premises.  Some practices said that their premises would be their first choice. More details on service models and costs are provided in appendices 2 and 3.

Mobile digital photographic service:  four mobile cameras with trained screeners visiting premises in primary care, either GP surgeries, local community centres, or a local hospital according to preference. A combination of fixed and mobile cameras is possible.  This is the preferred option because it best fulfills the requirements for the screening programme, as seen in the chart below.

Optometry-led digital photographic service:  approximately 10 optometry practices screening people with diabetes using digital retinal photography.  This option is good in terms of quality standards and acceptability to doctors and patients. A new fee of £20.00 per patient screened would be needed to fund optometrist time, with additional costs for equipment and central support eg screening office, quality assurance and expert support.   Considerable effort has been made to try to include this model in the screening programme for Avon, but this has not been possible: 

· It is not a viable option because limiting the number of optometry practices would mean that those involved would face an increased  workload beyond what could be accommodated in normal optometry practices. 

· Even when limited to ten sites, it is estimated that there would be additional capital costs for the screening programme of £48,000, and an additional £151,000 per annum in running costs (see more detailed costings later). 

· Involving more optometrists would make the scheme even more expensive.  Even if the cameras were purchased by the optometry practice themselves, the additional software needed to link to the central screening unit would cost about £17,000 for each site.

Optometry-led slit-lamp ophthalmoscopy service:  many trained optometrists performing slit-lamp biomicroscopy.  This is closest to the status quo, but quality assurance is highly problematic.  The optometrists involved would all need to be trained and accredited.  As there is no photographic record of each screening result, a sample of patients would need to be recalled for further examinations in secondary care for quality assurance purposes.  Given the cost and inconvenience involved, attendance rates are very likely to be low and unrepresentative. It would be very difficult to convert this scheme to a photographic model if it was tried and failed.  It is not therefore recommended as the main screening modality, but could have a place for non-attenders, and other ‘hard to reach’ individuals.

Mobile digital photography is the most favourable option overall.  Each PCG/T will want to identify the most convenient and acceptable locations for screening to take place.  The options include general practice premises, community clinics, community hospital or any community facility offering wheelchair-accessible consulting room space.  

Details of the proposed service and costs are provided in appendices 2 and 3. To implement the programme, pump priming funds will be needed.  When the new programme begins, there will be a temporary rise in referrals for treatment.  The costs of this rise and the equipment needed for the programme mean that costs will be highest in the first year, decline over the next 2-3 years, then be met within existing resources according to NSC modelling, described in more detail in appendix 3. 

The funding needed will be approximately £800,000 over the first 3 years (with 80% of this needed in the first year).  This £800,000 would cover set-up costs and the revenue needed to run the programme during the first 3 years.  The NSC predicts that after year 3 our current expenditure on secondary care for diabetes eye disease would be substantially reduced as primary screening leads to earlier diagnosis and less severe disease.   Therefore the expectation is that the revenue costs of primary screening after year 3 would be met by releasing funds from the budget for referral and treatment (appendix 3).  

Commissioners might want to make contingency for delayed or incomplete release of these funds. Coincident demands on referral and treatment budgets may be a barrier to change.  The long term revenue needed to support primary care screening after year 3 has been estimated (appendix 2).  A price of approximately £20 per head yields a sufficient budget of £289,000 for the Bristol and South Gloucestershire populations, or £339,000 for the total population (table 2)

Table 2   Estimated costs of primary diabetic retinopathy screening per annum, year 4 onwards

	PCG/T
	People with diabetes (%)
	Cost (to nearest £‘000) @ £20 per person screened 

	Bristol North
	5492 (2.4)
	110,000

	Bristol South and West
	4088 (2.0)
	82,000

	South Gloucestershire
	4828 (2.0)
	97,000

	Bordering practices
	Allow for 2,500
	50,000


NB based on estimated population with diabetes in 2000/01, adjustment needed for population growth.  Costs of referral and treatment at that stage are not included as these would be covered by existing resources.

In conclusion, the Group looked at options to accommodate the majority preference amongst GP practices for optometrist based screening, but found that retinal photography in optometrist practices cannot be achieved within NSC-recommended cost parameters.  This might change in the longer term if software prices fall.   The option of optometrist screening using slit lamp biomicroscopy was poor in terms of quality assurance and more expensive than mobile digital photographic screening (chart 1 and appendix 3).   

It is estimated that the programme will require pump-priming funds of about £800,000 over 3-4 years (depending on the pace of implementation), with 80% in year 1.  Thereafter in theory, it should not cost more than the existing expenditure due to savings in the costs of referral and treatment.  In addition there will be longer-term benefits in terms of a reduction in blindness due to diabetes. However PCG/Ts  will want to consider the scale of funding transfer needed in table 2, and the risks in this funding strategy.  Growth in the general and diabetic populations should be allowed for. 

4 Recommendations

The Pan-Avon Diabetic Retinopathy Steering group recommends 

The development of a mobile digital retinal screening service to serve the populations of Bristol North PCG, Bristol South and West PCG and South Gloucestershire PCT, with inclusion of bordering practices if needed.  

Inclusion of this scheme as a priority for development in PCG/T HIMPs, and in SAFF discussions

A joint application by the PCG/Ts for pump priming funding should this become available with the anticipated diabetes National Service Framework

Pan-Avon Diabetic Retinopathy Steering Group

18 September, 2001 

Chart 1  Comparison of options for diabetic retinopathy screening in Avon

	
	Mobile photographic service
	Optometry-led photographic service
	Optometry-led ophthalmoscopy

	Quality assurance
	+ + + +
	+ + + +
	+

	Capital costs
	+ + + 
	+
	+ + + + 

	Running costs
	+ + + +
	+
	+ + +

	Patient access and acceptability
	Depends on the location chosen by each practice
	Depends on the location of local optometry practices involved in screening programme
	Good access for primary screening, but 10% of ‘normals’ would need to be recalled for further examination  for quality assurance

	Professional acceptability
	Specialists + + + +

GPs - depends on finding suitable location for screening
	Optometrists +  (unlikely that 10 practices would be able to cope with the workload, and would not be financially viable to have more practices involved )

Specialists + + + +
	Optometrists + + + 

Specialists +  (training and quality assurance issues)

GPs ++++

	Cost-effectiveness
	+ + + +
	+
	+ + 



	Cost per patient screened during the first  4 years including capital costs, but not including costs of referral and treatment 
	£20
	£30
	£28


+ + + +  represents the best option
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Appendix 2  Proposal for a mobile digital retinal photography screening programme: service details 

Model of service

A central screening office would be set up to create and update a register of all diabetic subjects, using as a source the general practice patient registers.  The office would liaise with local practices to arrange a suitable convenient location and screening time for their patients.  This could be the local GP practice, community centre, local hospital (or in some instances a local optometrist) depending on preference.  The mobile camera and screener could be accommodated in an average sized room or quiet area which should have some shading from sunlight.  There should be wheelchair access.

A mobile digital camera with trained screener would visit the chosen location for a pre-arranged period of time during which people with diabetes would be offered an appointment to attend for screening.  Information would be sent to them with the invitation in language(s) they understand, explaining the importance of retinal screening and what to expect from the screening episode.  For hard to reach populations and people who do not read, additional steps would be needed to publicise their opportunity to have an eye screening test – the nature of these would depend on local needs and circumstances.

During each screening episode the visual acuity would be tested and mydriatic digital retinal photographs taken by a trained screener.  Two 45 degree images would be taken of each eye, according to a strict protocol and quality standards.    It is estimated that 35 minutes would be required to complete a single clinical episode (including a time for pupil dilatation of 20 minutes during which another diabetic subject is being photographed).  

At the end of the screening patients would have the opportunity to review their own images with the retinal screener and would be instructed as to the possible outcomes of the screening episode.  

The photographs taken would be saved and transferred back to the screening base where they would be systematically examined by trained graders, with further opinions from experienced ophthalmologists where necessary.  A report would be sent back to the GP for all cases and appropriate follow-up would be arranged.  The original images would be stored in an uncompressed format, and would also be made available on the hospital intranet.

It is estimated that about 20 patients per day could be screened in this way by one trained screener.  With an uptake of 80-90%,  4 cameras would be required to screen people who are not covered already by the RUH and Weston screening programmes.

Quality standards

Regular quality assurance would form an integral part of the screening programme.  There will be standards addressing the following aspects:

· Database accuracy 

· All eligible diabetic subjects would be given information about retinopathy screening and offered a screening test 

· Population coverage: minimum standard 70% of eligible subjects screened, target standard over 90%

· All personnel involved in photography and grading would be trained and accredited

· Standards of greater than 80% sensitivity and 95% specificity for the detection of sight-threatening retinopathy

· The digital cameras/software would achieve quality standards as defined by the National Screening Committee. Weekly images would be taken of a test object and assessed independently by a local grader to ensure that quality is maintained.  

· Less than 5% of images ungradeable    

· Management of test-positive cases:

Proliferative diabetic retinopathy:  minimum standard 70% of cases seen within 2 weeks, target standard 95%

Pre-proliferative diabetic retinopathy: minimum standard 70% of cases seen within 13 weeks, target standard 95%  

Maculopathy:  Minimum standard  70% of cases seen within 13 weeks, target standard 95% 

· Audit of the outcome of referrals

· Rescreening: Minimum standard 70% of subjects seen within 6 weeks of the one year interval, target 95%

Non-attendance for screening

People who do not attend for screening may well have the highest risk of sight-threatening retinopathy.  Options to encourage uptake of screening include: 

· sending invitations to patients asking them to telephone or write for an appointment time during the screening period that is convenient for them

· arranging further appointments for those who do not attend

· provision of walk-in sessions 

· alternative arrangements for screening in certain cases eg domiciliary screening for people who are house-bound.  

Note also comments above regarding provision of information, language and recognising the needs of people who do not read.  

Appendix 3

Costs of screening options

These costs are based on about 17,000 diabetic subjects requiring screening in the 3 PCG/Ts and bordering practices, with a likely uptake of 80-90%. Further details on costs based upon screening 15,000 people per annum from the National Screening Committee are given at the end of this appendix.  There are some additional costs for this programme due to the greater numbers of people with diabetes estimated for the 3 PCGs and bordering practices.  

1) Mobile digital retinal photography

Initial start-up costs

	Digital cameras and computer systems (4 x £30,000)
	£120,000

	Trolleys for camera systems
	£12,000

	Training courses for screeners
	£10,000

	Computer systems for screening office/grading
	£25,000

	Call-recall software development
	£5000

	Total start-up costs
	£172,000


Annual running costs

	Screening office (salaries office manager, clerical assistant, stationery, postage etc)
	£80,000

	Salaries four screening technicians / two graders (or six staff combining both roles)
	£146,000

	One session per week ophthalmologist for secondary grading
	£6000

	One session per week Clinical Director
	£6000

	Transport expenses, including van leasing 
	£28,000

	Maintenance 4 digital camera systems
	£12,000

	Capital charges on assets
	£20,000

	Consumables
	£3000

	Quality assurance
	£8000

	Total annual running costs
	£309,000


2) Optometry-led digital photography screening

For the purpose of illustration this is based upon 10 optometry practices being involved, which would not be viable due to large numbers of patients that would need screening at each of these practices.  Larger numbers of optometry practices involved would increase the costs considerably.

Initial start-up costs

	Computer systems to link images to central screening office based upon 10 optometry sites involved (10 x £17,000).   Optometrists would purchase cameras.
	£170,000

	Training courses for screeners
	£15,000

	Computer systems for screening office
	£20,000

	Call-recall software development
	£5000

	Total start-up costs
	£220,000


Annual running costs

	Screening office (salaries office manager, clerical assistant, stationery, postage etc)
	£80,000

	Optometry fees of £20.00 per subject screened
	£340,000

	One session per week ophthalmologist for secondary grading
	£6000

	One session per week Clinical Director
	£6000

	Capital charges on assets
	£20,000

	Quality assurance
	£8000

	Total annual running costs
	£460,000


3) Optometry-led ophthalmoscopy screening 

Initial capital costs

Assuming equipment for examination already owned by optometry practices.

	Training courses for screeners 
	£30,000


Annual running costs

	Fees to optometrist of £20.00 per subject screened
	£340,000



	Screening office
	£80,000



	Quality assurance (10% of normal subjects reviewed in special clinics)
	£50,000



	Total annual running costs:
	£470,000




All options: costs of referral and treatment

These are harder to estimate, since many referrals are already taking place in the current situation where about 60% of diabetic subjects have had their eyes examined by ophthalmoscopy in the previous year.  There is already considerable activity in the treatment of diabetic retinopathy within Avon, and it is possible that there may be only a fairly small initial increase in referrals.  There would be a useful reduction in unnecessary referrals to the eye clinic as the photographs would be reviewed by an ophthalmologist where necessary.  

The existing expenditure on diabetic retinopathy manangement in Bristol Eye Hospital is approximately £800,000 per annum including laser and surgical treatment. 

Year 1   Assumptions :

· Existing 60% coverage

· 8% of new subjects screened would require referral in the first year

· 5% of new subjects screened would require laser treatment in the first year

· Outpatient appointments £60.00 each

· Course of laser treatment £750.00

In year 1 it would be anticipated that there would be:

· £25,000 of extra clinic referrals

· £190,000 of extra treatment costs

· Reduction in unnecessary clinic visits £100,000 per annum (Either no referral needed, or listed directly for laser clinic from grading assessment)

Overall extra cost of programme in  year 1 including start-up costs/ running costs:  £681,000
Thereafter costs will decline sharply as it is the first round of screening that picks up a high percentage of people needing treatment – there will be fewer remaining cases to detect in subsequent rounds. It is estimated that approximately £800,000 is needed to fund the first 3 years of the programme.

National estimates of additional funds needed for a sample scheme serving a population of 600,000 including 15,000 people with diabetes

The following information is taken from the NSC working group website at http://www.diabetic-retinopathy.screening.nhs.uk/costings.html.  The current local services are similar to the hypothetical ad hoc scheme described , but important differences are highlighted below.

‘..a national programme would require pump-priming funds for the initial years, rather than recurrent funding over the long-term. Indeed in the long run the programme will certainly save considerable expenditure to the wider society, and may save money for the NHS. The problem is the transition phase when money must be invested to establishment of the programme, but before the benefits become apparent. Also the incident screening round will reveal many cases which require prompt treatment. 

The requirements for the model health authority (or health authorities) of 600,000 population with 2.5% diagnosed as diabetic, will be the costs of setting up the programme and revenue estimates for running the initial screening rounds, plus some allowance for treating the inevitable symptomatic cases in the early years, less the current expenditure on ad hoc screening and treatment. 

...... this can be estimated as follows: 

table1 – Estimated costs of implementing screening, hypothetical population with 15,000 diabetics.

	PRIVATE
Yr 
	New systematic programme 
	Existing ad hoc expenditure 
	Difference 

	1 
	Setting up costs 
	£167,000 
	
	
	

	
	Screening 
	£276,000 
	Screening 
	£40,000 
	

	
	Referrals 
	£97,000 
	Referrals 
	£55,000 
	

	
	Treatment 
	£450,000 
	Treatment 
	£200,000 
	

	
	Symptomatic work 
	£150,000 
	Symptomatic work 
	£270,000 
	

	
	Total 
	£1,140,000 
	
	£565,000 
	£575,000

	2 
	Screening 
	£276,000 
	Screening 
	£40,000 
	

	
	Referrals 
	£84,000 
	Referrals 
	£55,000 
	

	
	Treatment 
	£300,000 
	Treatment 
	£200,000 
	

	
	Symptomatic work 
	£100,000 
	Symptomatic work 
	£270,000 
	

	
	Total 
	£760,000 
	
	£565,000 
	£195,000

	3 
	Screening 
	£276,000 
	Screening 
	£40,000 
	

	
	Referrals 
	£69,000 
	Referrals 
	£55,000 
	

	
	Treatment 
	£240,000 
	Treatment 
	£200,000 
	

	
	Symptomatic work 
	£60,000 
	Symptomatic work 
	£270,000 
	

	
	Total 
	£645,000 
	
	£565,000 
	£80,000

	
	Total over 3 yr. 
	
	
	
	£850,000


Health Authorities with higher proportions of diabetic patients, due to an increased proportion of elderly people and/or ethnic minorities, would require more funding. Those who have already invested in a suitable screening programme would require rather less. They would require some money to meet the national standards for accreditation and quality assurance. 

These costs are only those associated with screening and ophthalmology treatment, and do not include the costs of medications which may be prescribed for the patient following the detection of retinopathy. For instance beta-blockers or ACE inhibitors have been shown to be effective in reducing the complications of diabetes but are expensive.’

In applying this information to the current services in Bristol and South Gloucesteshire, note that:

· there is no revenue spent on screening (the table above allows for £40,000);

· the current expenditure on treatment at Bristol Eye Hospital is estimated to be approximately £800,000

· the BEH service is for a population larger than 600,000, (but not Avon-wide as laser treatment for diabetes is also provided by the RUH Bath).

This suggests that local expenditure is already on the scale of that suggested for the ad hoc scheme for a population of 600,000 with 15,000 diabetics (table 1).  This is approximately the same size of population as in Bristol and South Gloucestershire.

Conclusion

It is estimated that the programme would require pump-priming funds of about £800,000 over 3-4 years with just over 80% of this needed in year 1 (depending on the pace of implementation).

Thereafter in theory, it should not cost more than the existing expenditure due to savings in the costs of referral and treatment, in addition to the longer-term benefits in a reduction in blindness due to diabetes.  This would partly depend on complete transfer of funds from referral and treatment budgets to the primary screening budget.  Also growth in the population and incidence of diabetes should be allowed for. 
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