Y

vthos

Discussion Paper

Development of a
methodology for large
scale retinal screening
In Ireland

Version 1.2



July 2008

Discussion Paper

Retinal screening and blindness risk assessment in Ireland.

Gerry Skews', Matthew Adams.

Purpose:

The purpose of this paper is to review the current status of preventable blindness in Ireland. Based on the
growing epidemic of Diabetes and its associated ophthalmic complications together with the recent
increase in both glaucoma and age related macular degeneration we estimate that there are now in
excess of 200,000 people at risk of preventable blindness in Ireland. In this paper we review the current
situation and discuss a technology solution similar to that deployed and in use in several other countries.
We review the technology in the context of the Kiely report? and its recommendations in respect of
Retinal Screening

Introduction & Background

There is now a significant and growing evidence base that effective screening prevents blindness in the general
population and is highly cost effective®. National programs and guidelines have been implemented in Europe and
Asia and the US Medicare program has now introduced a Current Procedural Terminology (CPT) code to cover the
procedure for both public and private healthcare providers. Clinical research has produced a great deal of evidence
that reviews different techniques and approaches and there are now clear guidelines that support the various
methodologies available. While various systematic studies underpin the efficacy of early detection there still
remains issues surrounding the capital cost and technology approaches required to provide effective screening.
Recent advances in technology have resulted in the availability of software that successfully addresses these issues,
in this paper we discuss how these issues have been overcome using an automated patient care pathway system
that manages the whole process and thereby significantly reduces the cost of healthcare provision to provide very
high levels of patient compliance, efficient diagnostic imaging, grading, reporting and electronic communications
with all the healthcare providers involved in delivering the service.

High resolution digital Imaging of the retinal fundus provides the raw information necessary on which to base
diagnostic and clinical decisions. The widespread availability of digital non mydriatic fundus cameras achieving
resolutions that allow the detection of single microaneurysms proximal to the macular provide an acceptable
imaging data source and while these devices are still relatively expensive increased competition among the
vendors as more and more screening programs go live means that costs per patient are more than manageable in
real world deployments. There are several manufacturers that offer hardware suitable for the application. The cost
of computing hardware and broadband internet accessibility are also contributory factors although we have
learned that minimum specifications must be adhered to in order to guarantee performance of large scale
programs, we feel that this does not present a serious financial obstacle to successful solution design and
deployments.

The critical issue remains automation of the patient care process and without this component manual intervention
and management time does impact on the delivery of a nationwide screening program. For this reason we will
concentrate here on the development and use of software systems that automate the end to end process.
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The patient care pathway.

There are in excess of 200,000 patients in Ireland that are at risk of blindness today. This number is increasing
annually and the economic burden will impact on health budgets long into the future. We know that early
intervention will significantly reduce the cost of healthcare but the system must in itself not add to the burden,

accordingly the technology must be affordable and therefore as automated as possible.

The most successful approach taken so far has been to use
software to manage the entire patient care journey and while
this has been very expensive to develop it is now done and in
widespread use, so the development costs are already being
amortized and we are seeing both decreased capital costs for
the solution and novel deployment methodologies which
provide for a per patient cost rather than up front licensing of
the technology. All of which indicate that for the government
that sees the need for preventative programs such as this the
economic and technical risk have now been minimized and both
pilot and full size programs can be readily implemented.

Automating the patient care journey requires a very special
approach to software development. Managing a large scale
primary care program requires some technology pre-requisites.
This requires much more than a data base that stores and recalls
images and information from different locations. The approach
we have taken uses a patient state machine which establishes
not only the states that each patient is in during their care
process but manages the entry and exit mechanisms based on
decisions that are taken during the care of the patient. For
example, a patient might be sent a call letter, they may attend a
photography session, have their images graded by an
ophthalmologist a hundred miles away, be given the all clear
and call again in 12 months. Alternatively the patient may
receive a letter but not attend, they may receive another letter
and call their GP rather than the photography location, they may
eventually attend, have their images assessed by a specialist
who refers the images electronically to a specialist, who may
want to have the patient visit a local clinician, who may decide
that laser photocoagulation is required, and then put them
back for a 3 month recall. The software needs to deal with all
eventualities that occur in real life and track and monitor the
patient each step of the way.

Typically, the care pathway requires several components that
work together linking primary and secondary healthcare to
provide an integrated solution as described in both the Keily
report and the 2008 National Health Consultative Forum.*
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Figure 1 Screening procedure overview



Patient care pathway
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Figure 2 Typical Care Pathway



Patient Compliance

Within a modern healthcare setting it is critical to manage the whole patient cohort with minimal exceptions,
notably those who elect to exclude themselves based on informed knowledge, those that are in the care of an
ophthalmologist for treatment, those who have died since their last screen and generally those that have a terminal
condition. Ideally National programs will aspire to providing a care program for 100% of the “at risk” _




