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The context

The quality and productivity gains that we seek lie at the heart
of primary and secondary healthcare interface [1]. In the
context of glaucoma, this involves referrals from community
optometrists where there is currently a 40% false-positive rate
(England, UK) [2, 3]. Multiple reports have shown that referral
refinement has the potential to work [4–6]. One refinement
scheme demonstrated up to 89% of glaucoma referrals could
be kept out of Hospital Eye Service [HES] when Humphrey
visual fields, Goldmann applanation tonometry and disc ima-
ging were included [6]. Despite this, the cost-effectiveness of
such schemes remains to be proven, largely due to the
requirement of repeat testing within such pathways.

With the success of referral refinement programmes over
the past two decades, why have these programmes been
unable to scale? Interoperability of software platforms is a
key barrier at the interface of primary and secondary care,
and a priority area for the National Health Service (NHS)
England [7]. Healthcare interoperability is hindered by data
stored on heterogeneous proprietary legacy systems, which
prevents interoperability with other vendor applications and
protects market share [8].

Ideals, intervention and causal assumptions

Ideals

Telemedicine advocates the conceptualisation of the desired
future state first, before finding the right technology to suit

the workflow [9]. We extended this ideal to managing
glaucoma by creating a two-way feedback mechanism
between primary and secondary care and providing a one-
stop service for patients close to home, with resultant
improved access to secondary care within a cost-effective
pathway.

Intervention

A direct glaucoma pathway was set up between community
optometrists and HES in order to provide a remote review
service. The pathway bypassed current barriers of inter-
operability by utilising ‘nhs.net’ mail as an interim tech-
nology to facilitate the transfer of information. Requisite to
the pathway was the provision of complete datasets by
community optometrists. We called our model Panopia, to
symbolise a concept where we take ‘a whole view of the
referral pathway’.

Causal assumptions

The causal assumptions underpinning the intervention being
that remote oversight of referrals would reduce false posi-
tives to HES without the need for repeat testing, and con-
sistent feedback would improve the quality of the referrals.

Methods

A feasibility study utilising the new pathway was under-
taken with 20 referrals. The primary aims, secondary aims
and remote decisions of the feasibility study are listed in
Table 1. Prior to the commencement of Panopia, we
engaged stakeholders, which included Newham clinical
commissioning group [CCG], local general practitioners
and the local optometrists. An enhanced optometric tariff of
£46 for each referral was agreed.
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A complete dataset in an optometry referral included
demographic details, reason for referral, family history of
glaucoma, visual acuity, refraction, intraocular pressure
(non-contact tonometry [NCT] or Goldmann applanation
tonometry), Van Herick limbal chamber depth grade [VH],
images of disc photographs, images of visual fields (any
field type). A bespoke referral proforma was used. Optic
disc photos and visual fields were transferred using nhs.net
email. NHS.net email is automatically encrypted and com-
plies with pan-government secure email standard and is
therefore suitable for sharing patient sensitive information.

Feedback on each referral was sent to the referring
optometrist within 5 days using nhs.net email. This work
was registered with the Service Improvement Department of
Moorfields Eye Hospital and complies with the criteria
defined in the Declaration of Helsinki.

Comment

Panopia was launched with a view to improve the current
glaucoma referral model and to symbolise a concept
whereby ‘a whole view of the new glaucoma patient path-
way’ is taken.

Like any incremental innovation, feasibility studies are
important to assess the processes involved and anticipate
unforeseen difficulties. In this paper, we outline the key
steps in order to initiate a new pathway, the change man-
agement required for implementation and undertook finan-
cial modelling to assess cost-effectiveness. As with any
complex intervention, tailoring of the scheme was needed
from the outset to suit the local context [10].

In this feasibility study, we demonstrated that we were
able to deliver this scheme with high fidelity to the ori-
ginally intended proposal. A total of 23 new glaucoma
referrals were received between July and December 2019.
The mean age of the cohort was 49 ± 13 years (range:
20–69). Forty-five per cent were female. Mean best-
corrected visual acuity was −0.02 RE and −0.01 LE, and
mean intraocular pressure was 18 mmHg (range 9–39
mmHg). A provisional diagnosis was made on 100% of
referrals (see Table 1), with the most common reason for
referral being suspicious optic discs (43%), highlighting the
importance of disc imaging. Between 61 and 78% of
referrals could be kept out of HES, depending on the risk
threshold set.

Utilisation of existing optometry equipment without
repeat testing was unique to the model and represented a
paradigm shift in glaucoma referral refinement pathways.
Equipment heterogeneity and ingrained use of NCT were
important considerations, and decision making based on
community-acquired data has been historically hindered by
these factors. Integral to the scheme and decision making

was the provision of a complete dataset by the optometrist
for remote assessment by an ophthalmologist in HES.

‘Repeat measures’, ‘enhanced case finding’ and ‘referral
refinement’ filtration schemes have already been in existence
for more than two decades and often involve a second visit for
the patient to repeat tests with standard equipment. In 1997,
an audit of false-positive glaucoma referrals to HES, found
they were discharged after 2.3 visits [11, 12]. A figure of over
two visits has been incorporated into financial modelling for
many referral filtering schemes [4, 12, 13]. It has since been
refined in 2019 by the Manchester Glaucoma Enhanced
referral scheme, which observed that the figure was reduced
to 1.57 HES visits prior to discharge for all ophthalmic sub-
specialities [14], challenging the cost-effectiveness of existing
filtering schemes. Using this more conservative estimate, the
cost savings of our model were £52 (1.57 HES visits) and £12
per patient (1.0 HES visits) (see Table 1).

Another unique feature of the scheme is the Panopia
Learning Network, which engaged individual optometrists
with personalised feedback, such as annotations on disc
images and bidirectional dialogue, with an end goal of
improving referral quality.

Patient experience and safety must be at the heart of any
healthcare change. Panopia is a proof of concept that this
model provides a vehicle for expedited diagnosis, commu-
nication with patients and review in HES. It further reduces
the anxiety associated with long waits (5 months from the
time of optometry referral to diagnosis, R.G. Mathew,
personal communication) and has the potential to improve
patient safety from delayed appointments [15].

Panopia was conceived with the vision for a future model
of glaucoma care. We applied an incremental change to
enable stakeholder acceptance of both new pathways and
technology. Human–technology interactions are likely to
play a key role in the success of such pathways, and fea-
sibility studies like these are important for scalability. In our
scheme up to 78% of referrals could be kept out of HES by
acquiring a minimum dataset transferred via secure email
and with a cost saving of £52 per patient. Embracing
technology that automates data acquisition and a transfer
would allow scaling of this model and boost ‘out-of-hos-
pital’ care as envisaged by the NHS Long-Term Plan [16].

Summary

What was known before

● There is at least a 40% false-positive rate for glaucoma
referrals seen in HES.

● This delays appointments for those with true pathology.
● Current filtration schemes show variable cost-

effectiveness.
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What this study adds

● This pilot of a remote review of glaucoma referrals with
complete datasets from community optometrists showed
that 78% of referrals could be kept out of HES, with a
potential cost saving of £52 per patient.

How might these results influence clinical practice

● Scaling up of this model with technology that automates
data acquisition and transfer would significantly boost
‘out-of-hospital’ care.
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