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ABSTRACT

Diabetic retinopathy remains a significant common cause of preventable vision loss. Guidelines
exist for the routine screening of diabetic patients, to identify the development of diabetic
retinopathy, and manage the progression of the disease. While screening can be performed by
optometrists, treatment of diabetic retinopathy requires management by ophthalmologists.
Currently, guidelines prescribe when care should be escalated from optometry, but there
is a lack of clear protocols for the de-escalation of patients from ophthalmology back to
optometry. In this protocol, novel guidelines have been generated in collaboration with
ophthalmologists working at Royal Melbourne Hospital, to standardize de-escalation from
their care, to allied optometrists working at University of Melbourne Eyecare Clinic. In this
protocol we further propose how these new guidelines might be statistically evaluated based
on data generated from patients over a three-year prospective study. We hypothesise that
these novel guidelines will reduce the average number of ophthalmology appointments per
patient without compromising patient outcomes. These guidelines aim to reduce the clinical
burden of ophthalmologists managing diabetic retinopathy, while maintaining an excellent
standard of care in preventing vision loss.

Introduction severity with proliferative retinopathy being the
most severe. Quiescent DR describes a halted
process no longer progressing at that point
in time [8-13]. Primary healthcare providers

such as optometrists are typically the first

Allied health management for the care of patients
with Diabetic Retinopathy (DR) is significant in
reducing healthcare burdens and fostering better

patient outcomes [1]. DR is a major complication . . . .
point of contact for diagnosis and screening of

DR [6,9,14,15]. Ophthalmologists treat DR

with interventions such as Pan-Retinal Laser

of diabetes mellitus and remains a leading cause of
blindness in adult populations [2]. The estimated

indirect economic cost of DR in Australia . . .
Photocoagulation, Intravitreal Injections, and

exceeds $600 million annually, in addition to
considerable direct healthcare costs [3]. One
in three diabetic patients are estimated to have
some degree of DR progression [4,5], resulting
in a large clinical burden for ophthalmologists.
Shared between ophthalmology and
optometry has become increasingly prevalent, to

reduce healthcare burden [5-7].

care

DR is a microvascular disease of the retina
caused by hyperglycaemia. Multiple metabolic
pathways and enzymes have been indicated
to be involved in the complex microvascular
changes of the capillaries suppling the retinal
cells [8-10]. DR is graded based on progressive

Vitrectomies [8,16]. While ophthalmologists
appropriate this
management comes at a significant healthcare
cost [3]. Shared cared between optometrists
(screening) and ophthalmologists (treatment)
has been shown to reduce the clinical burden

provide treatment  plans,

to ophthalmologists, without compromising
patient outcomes [7, 16-20].

m Research question

This paper aims to propose a methodology to
evaluate an amended set of guidelines with novel
recommendations for the de-escalation of care of

patients with DR. This methodology will focus
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on exploring the impact of these guidelines on
patient’s disease progression, rates of sudden
vision loss, and frequency of presentation to
ophthalmology, in comparison to practice prior
to the novel guideline’s implementation.

= Amended guidelines

Below is a novel set of guidelines primarily
based on existing guidelines aggregated
from the NHMRC, The Royal College of
Ophthalmologists, The NICE guidelines,
Optometry Australia, and RANZCO [9,10,17-
20]. Novel features of these guidelines have been
italicized. These guidelines are also represented
graphically in FIGURE 1.

= Mild NPDR

» If macular oedema is absent: On-going
screening by optometrist every 6 months-
annually.

» If macular oedema is present, refer to
ophthalmology for further monitoring.

> After initial assessment by ophthalmology,
initiate treatment until the resolution of macular
oedema, then refer back to optometry for 3
monthly screening.

> Re-escalate to ophthalmology if macular
oedema reoccurs in patient with one eye or poor
visual acuity (<6/12).

> Macular oedema, not requiring any further
treatment, with good visual acuity (>6/12) can be
deescalated to optometry for 3 monthly screening

if proven to be stable by 3 ophthalmological

Patient Presents with Diabetes

examinations with 6 months interval of each
other, after discussion with patient to understand
the importance of on-going follow up.

m Moderate NPDR

1. If macular oedema is absent, monitor every
3-4 months or referral to ophthalmology if at
high risk*of progression.

* Refer to ophthalmology. After initial assessment
by ophthalmology, initiate management under
ophthalmological care or refer back to optometry
if no additional treatment required for 3 monthly
screening.

2. If macular oedema is present refer to
ophthalmology for further monitoring.

o After initial assessment by ophthalmology,
initiate treatment until the resolution of macular
oedema, then refer back to optometry for 3
monthly screening.

* Re-escalate to ophthalmology if macular
oedema reoccurs in patient with one eye or poor
visual acuity (<6/12).

* Macular oedema, not requiring any further
treatment, with good visual acuity (>6/12) can be
deescalated to optometry for 3 monthly screening
if proven to be stable by 3 ophthalmological
examinations with 6 months interval of each
other, after discussion with patient to understand
the importance of on-going follow up.

m Severe NPDR (Pre-proliferative diabetic
retinopathy)

» Not suitable for optometry care.

———» Proliferative DR

Screen for Diabetic Retinopathy via dilated slit
lamp biomicroscopy, widefield retinal Retinopathy detected Refer to le
photography, and OCT imaging Ophthalmology
2 { No

Has quiescence has been established

- on 3 examinations with 6 months
| intervals between examinations, after

completion of adequate pan retinal

X
Severe NPDR photocoagulation/intravitreal injection?

‘ No retinopathy detected ‘ Grade Diabetic Retinopathy
2
Is patient high risk or low risk? Mild NPDR Moderate NPDR
| |
// \\ . -
Low risk // “\_High risk Is Macular Oedema Refer to
/ \\ present? Ophthalmology
P 4 No Yes

Screen againin 1 ‘

years year

No

Screen again in 2 ‘ ‘

Has patent already been
reviewed by ophthalmology?

Is Macular Oedema ophthalmological
present? examinations with 6 months

Stable in 3 ‘

Yes

Screen again in 6
months —1year Yes No
Refer to
Visual acuity better than Ophthalmology
6/12 with 2 functional eyes?

Yes

Not sited for - N
Optometry Stable in 3 ophthalmological No
examinations with 6 months |«

interval of each other?

Yes

y
Oedema resolved with Yes | Screen again every
v treatment? 3 months

T interval of each other?
‘ Yes | ‘

No
v
Is patient non-high
risk with good —
HBA1C control? No

Yes
Not suited for
. ‘ Optometry \

v
Co-management with optometry ‘

for 2 monthly screening, and e
phtt ical review 4 monthly

FIGURE 1: Escalation and de-escalation novel guidelines.
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» Refer to ophthalmologist within 4 weeks of
diagnosis

» Initiate treatment. At a time point where no
changes have been observed on 3 examinations
with 6 months intervals between examinations,
stable non-high risk* severe NPDR with good
HBAI1C control is suitable for co-management
with optometry for 2 monthly screening, and
ophthalmological review 4 monthly.

» Re-escalate to ophthalmology if macular
oedema or any neo-vascularisation is seen on slit

lamp or OCT

m Proliferative diabetic retinopathy

» Not suitable for optometry care.

» Urgent ophthalmology referral within 1 week

> Initiate treatment (pan-retinal
photocoagulation and/or intravitreal injection).
Once quiescence has been established on 3
examinations with 6 months intervals between
examinations, after completion of adequate
pan retinal photocoagulation, refer for co-
management with optometry for 2 monthly
screening and  ophthalmological = review 4
monthly.

» Re-escalate to ophthalmology if macular
oedema, pre-retinal/vitreous haemorrhage, or
any neo-vascularisation is seen on slit lamp or
OCT. *See Appendix A for factors that attribute
to higher risk diabetic retinopathy.

m Study design

This study is an exploration of the non-inferiority
of novel protocols for shared care referral
pathways. The study will collect qualitative
and quantitative data generated on electronic
health care records for patients, grouped based
on care pathway. Stratified sampling will be used
to identify existing patients whose treatment
history have reasonably aligned or differed to
the proposed guidelines to assess a baseline
level of care. Subsequently systematic sampling
will be used to follow all patients undergoing
shared treatment between Royal Melbourne
Hospital (RMH) and University of Melbourne
Eyecare Clinic (MEC) for diabetic retinopathy
management. Eligible participants will be
selected over a one-year period then followed up
over a two-year period. Patient co-morbidities
and treatment outcomes will be collected
from health care records to establish the non-
inferiority of outcomes for patients following
the novel guidelines, and to establish statistically

significant factors that may impact patient
outcomes or necessitate amendment to the
guidelines. After the completion of the study, the
GRADE system [21] will be used to re-evaluate
the guidelines and propose an empirically
validated set of guidelines that may be suitable
for adoption by other institutes in high resource
nations.

m Guideline scope

Existing shared care guidelines for DR already
clearly indicate when care should be escalated
from primary care to ophthalmology. These
novel components of these guidelines focus on
the de-escalation of care from tertiary settings,
back to primary care. The guidelines included
in this paper are components most relevant to
ophthalmology care, with some components
relevant solely to primary care being partially
omitted. This has been done for clarity, as
novel protocols have only been generated for
ophthalmology relevant referrals. The additional
guidelines that have not been included can easily
be reincorporated in the future, to create a more
comprehensive guideline.

m Setting

The research will be conducted at RMH and
allied MEC. These sites have the advantage of
shared electronic medical records, which will be
beneficial for the completion of data collection
for patients following a shared health care plan.
Data obtained from EMR will be manually input
onto REDcap for statistical analysis. Additional
responsibilities for statistical analysis may be
further outsourced to external statisticians based
on availability. The data collection period may be
extended beyond the indicated timeline if initial
statistical analysis justifies the need for additional
participants.

m Study population

Eligible participants will be type 1 or type 2
diabetics diagnosed with quiescent mild — severe
NPDR or PDR, who have been de-escalated from
RMH ophthalmology to MEC over a one-year
period, then subsequently been followed up over
a two-year period. Additionally, retrospective
analysis of patient files from the years 2018-2020
will be employed to create a statistical baseline
for comparison of patient outcomes. Participants
will be de-identified, stratified based on co-
morbidities, and outcomes assessed. Any patients
lost to follow up will be excluded from analysis.

m Comorbidities
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Multiple comorbidities have been associated
with increased risk of progression of diabetic
retinopathy [12,13,21]. To investigate if these
variables warrant alternative referral pathways,
patient outcomes will be mapped to several
factors to identify significant correlations. These
patient factors will be:

1. Diabetes Type 1 or type 2

2. Age

3. Gender

4. Aboriginal and Torres Strait Islander patients
5. Years since diagnosis of diabetes

6. HBAlc greater than 6.5% at time of de-

escalation

7. Systolic blood pressure>140 mmHg at time of
de-escalation

8. Smoking status

9. Non-healing ulcers, and or nephropathy
10. Macular oedema+/-

11. Visual acuity at time of de-escalation
12. PRP or intravitreal injection

m Outcomes

These guidelines aim to decrease the patient
burden  to  ophthalmologists
compromising patient outcomes. The guidelines

without

aim to achieve this goal by reducing the per
patient follow up appointments to tertiary care
ophthalmology clinics, for patients not requiring
intervention. To this end, the outcomes assessed
by the study will be: total number of visits per
patient to ophthalmology, progression of diabetic
retinopathy, visual acuity, and rate of sudden
vision loss (visual acuity <6/60). Visual acuity
will be assessed via ETDRS acuity testing at
baseline and at the two-year mark. Retinopathy
progression and rates of sudden vision loss will be
compared to practice prior to the novel guideline’s
implementation. Success of these guidelines will
be demonstrated by decreasing the number of
ophthalmological visits, thus decreasing clinical
ophthalmology burden, without a significant
increase to rates of progression, reduced visual
acuity, or vision loss. Secondary outcomes will
aim to identify statistically significant patient
subgroups that may benefit from unique
referral pathways. The demographics that will
be analysed for this purpose have been listed
under the Comorbidities section of this paper.
Statistical analysis will identify correlations

between comorbidities and changes in primary
outcomes.

m Timeline

Ethics approval submission will commence in
early 2022. Retrospective analysis of existing
electronic records will be completed once ethic
approval has been granted. Eligible participants
will be identified throughout the year of 2022.
Data collection will commence in January of
2023 for an interim analysis to identify trends
in outcomes and assess the safety of continuing
the study. If there is no evidence of poorer
outcomes compared to baseline, data collection
will conclude in January of 2024 to assess the
outcomes of participants over a two-year period
from initial de-escalation from ophthalmology.
Data collection and statistical analysis will be
complete by March 2024. Write up of findings
will be completed by April 2024 and submitted
for publication.

m Statistical analysis

Data is to be analyzed using IBM SPSS statistics.
Differences between groups will analysed by
Independent T-tests and Mann-Whitney tests for
ordinal/continuous variables and Chi-Square for
categorical variables. Binary logistic regressions
will be performed to determine the association
between groups in accordance with guidelines
and groups not-accordance to guidelines and
outcomes. Post hoc analysis will be used to
determine a suitable number of participants to
include for modelling and may justify an extension
of the data collection period. Models first will be
performed unadjusted, and then adjusted for
potential confounders. Statistical significance is
set as p<0.05 a priori. At the one-year mark of
this study, an interim analysis will be performed
(as described above) to assess the general trends
of patient outcomes in comparison to baseline.
This analysis will be conducted to compare
patient outcomes, assess the safety of the new
guidelines, and consider early withdrawal of the
study if outcomes are indicated to be significantly
inferior. We hypothesise that implementation
of these new guidelines will cause a statistically
significance reduction in ophthalmological
consults per patient in comparison to baseline.
We additionally hypothesise that no statistical
significance will be identified between the
mean change in patient’s visual acuity or rates
of sudden vision loss over a two-year period, in
comparison to baseline.

m Ethics considerations

Diabetes Manag (2021) 12(1)
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Ethics approval will be submitted to The Royal
Melbourne Hospital Human Research Ethics
Committee (HREC), as a low-risk study. This
study poses minimal risk to participants risks to
participants. Participant’s data will be deidentified
and encoded on secure networks leaving little
privacy risk. In addition, the data collected
will mostly be of a non-sensitive nature further
mitigating this risk. If in the extremely unlikely
circumstance that the rates of sudden vision loss,
or disease progression, in participants following
the new guidelines are found to be significantly
increased compared to baseline outcomes, the
study will be immediately halted to undergo early
analysis.

m Limitations

A significant logistical limitation of this protocol is
the three-year duration required to assess the impact
of the novel guidelines. Despite the long duration,
this period may still be too short to accurately map
the progression of patients through the shared care
system.

Due to the impact of the Covid-19 pandemic, in the
year 2020 and onwards, access to healthcare may
be more restricted. As a baseline for comparison
is made from analysis of the years 2018-2020, the
estimated impact of the new guidelines may be
exaggerated due to external factors.

Although the allied care between RMH and MEC
supports patient care, this system may be a poor
representation of external healthcare providers
due to the high competency of the sites. These
sites have a significant history of cooperation, and
collaboration that may not be representative of
other healthcare providers’ relationships. This could
potentially be a cause for poor replicability at other
sites compared to what is observed in this study.

Methodology

RMH ophthalmology and MEC are uniquely
poised by their integrated EMR system, and shared
care practices for an extended follow up of patients.
Shared care referrals are already common practice;
however, de-escalation guidelines are not available
in the literature.

Risk of sudden vision loss for untreated patients
in the lowest risk group of DR remains as high
as 3.6% over a two-year period [10], thus a two-
year follow up has been deemed sufficient to
demonstrate trends of outcomes within the initial
stages of treatment following the novel elements of

the guidelines. Additional investigation may
still be insightful in the future, to demonstrate
the longer-term impact of these guidelines on
patients.

Although the Covid-19 pandemic may impact
patient access to healthcare, patients were still
permitted to attend medical appointments. In
the analysis of the data collected for this study,
trends should be viewed in the context of the
years in which they occurred. The influence
of the pandemic on the results is difficult to
estimate, so it will be important that the data
when analysed is considered contextually.

The comorbidities indicated above are
known risk factors for the progression of
diabetic retinopathy, thus may demonstrate
requirements for more intensive supervision
by ophthalmology. Accounting for these
variables may identify certain populations
that may require alternate referral pathways
to those recommended more generally. The
methodology above aims to identify these
groups and allows for the flexibility to modify

the guidelines to support their outcomes.

This study is a low-cost model for evaluating
the efficacy of clear guidelines for shared care
between ophthalmology and optometry. The
novel guidelines, existing in tandem with
existing guidelines, would further standardize
the progression of care for patients with DR.
The results of this study will serve to better
guide professionals to share care and save
healthcare resources in a patient safe manner.

Results

Guidelines for the screening of DR in diabetic
patients are well prescribed [9,10,17-20], and
are mainly performed by optometrists [5,14].
DR can be categorized by The International
Clinical Diabetic Retinopathy and Diabetic
Macula Edema Disease Severity Scale [17], as
represented in TABLE 1. The National Healch
and Medical Research Council (NHMRC)
guidelines [9] recommend routine screening of
DR via dilated fundus examination and best-
corrected visual acuity at time of diagnosis of
diabetes, with additional future screenings if
no DR is detected [9,15]. Existing guidelines
prompt ophthalmology referral based on the
grade of DR detected [9,10,17-20]. Screening
and referral guidelines have been represented
in TABLE 2.
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TABLE 1: The international clinical diabetic retinopathy and diabetic macula edema disease

severity scale. Assessment is made with some combination of slit lamp bio microscopy, grading

stereoscopic macular photographs, and optical coherence tomography.

Grading
None No apparent retinopathy
Mild NPDR The presence of a few micro aneurysms

Micro aneurysms, intra retinal haemorrhages or venous beading that do not reach the severity

Moderate NPDR of severe NPDR

Haemorrhages are present in all 4 quadrants, 2 quadrants or more have venous beading, or

Severe NPDR K . . L
v one or more quadrant has intra retinal microvascular abnormalities.
PDR Neovascularization of the disc, retina, iris, or angle. Or vitreous haemorrhage or tractional
retinal detachment
Oedemna Presence and severity of diabetic macula oedema is classified separately and is typically

described as present or absent

TABLE 2: Aggregated guideline from the NHMRC, the royal college of ophthalmologists, the

nice guidelines, and optometry Australia, for diabetic retinopathy screening and referral

indications.

Stage of diabetic

retinopathy Recommended guidelines

- Screening recommendations include visual acuities, dilated ocular fundus exam, and
observation for presence of retinopathy.

- Screening can be performed by adequately equipped and trained general practitioners or
Screening optometrists.

- Screening is recommended for all patients with diabetes at diagnosis and subsequently every
2 yearly, or yearly for high-risk patients. Pre-pubescent type 1 diabetics, recommended early
assessment of baseline with subsequent annual examinations from puberty.

Non-detectable » Ongoing screening by GP or optometrist annually.

retinopathy « Consider every 6 months if high risk

- If macular oedema is absent: on-going screening by GP or optometrist every 6months-

Mild annually
- If macular oedema is present refer to ophthalmology for further monitoring.
- If macular oedema is absent increase monitoring to 3-6 monthly or referral to ophthalmology
Moderate if at high risk of progression.
- If macular oedema is present refer to ophthalmology for further monitoring.
« Not suitable for optometry care.
Severe
« Refer to ophthalmologist within 4 weeks of diagnosis
Proliferative + Not suitable for optometry care.
diabetic
retinopathy « Urgent ophthalmology referral within 1 week

Referral from ophthalmology to optometry for Discussion and Conclusion
stable non-proliferative diabetic retinopathy or .
.p . . . pathy Shared care of patients between ophthalmology
treated, quiescent proliferative DR, is common
practice to reduce clinical burden. To this

authors knowledge, few guidelines exist to

and primary healthcare providers, for diabetic
retinopathy, is well supported by existing
literature. However, a significant gap still exists
for empirically supported prescriptions for
the de-escalation of care from ophthalmology

structure the de-escalation pathways of patients
from ophthalmology, back to primary care. Such
guidelines would likely be useful in standardizing

. . back to primary providers. Each individual
clear recommendations for patient management.
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ophthalmologist uses their own judgment when
deciding which patients are fit to be de-escalated
from their care. The novel additions to existing
guidelines recommended by this protocol
aim to rectify and standardize this procedure.
This protocol is posed to critically assess the
efficacy of these guidelines in a clinical setting,
to demonstrate a non-inferiority to standard
care, with fewer tertiary healthcare visits.
Demonstrated efficacy of these recommendations
would provide clear clinical guidelines to
facilitate fewer patient ophthalmology visits
with no increased progression of retinopathy or
blindness.
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