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Abstract

Aim The aim of this audit was to assess the effect of new guidelines on virtual triage referrals to an Irish eye emergency
department (EED) during the COVID-19 pandemic.

Methods A retrospective phone triage referral and clinical note audit was performed to assess outcomes of phone triaging
in October. Guidelines for phone triage were formulated with particular regard to what conditions should be seen in EED,
treated over the phone or sent straight to outpatients clinic or minor procedures. A prospective phone triage referral and case
note audit was then done to assess outcomes after introduction of the guidelines in November.

Results A total of 1700 patients were referred to the eye emergency department, 861 in October and 839 in November.
A total of 577 patients were triaged for in-person EED review in November, compared to 692 prior to implementation of
guidelines (p < 0.05). The number of patients referred straight to outpatients (p <0.05) and treated over the phone (p < 0.05)
was also significantly increased. Ultimately, the number of conditions unnecessarily triaged to EED, as per the guidelines
implemented, was significantly reduced (p <0.05).

Conclusion This audit addressed the need to reduce footfall during the COVID-19 pandemic, identified suitable avenues of
referrals for certain conditions, and demonstrated that these guidelines significantly reduced the number of patients present-

ing to EED with conditions amenable to phone review or clinic follow-up.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (COVID-
19) has had a profound impact on the delivery of healthcare
across all sectors and disciplines of medicine and surgery.
Its implications upon ophthalmology, one of the busiest
outpatient services in Ireland and worldwide, have been
wide-ranging. Ophthalmology is a high-risk specialty with
large clinic volumes and close-proximity examinations [1].
Managing patients in a safe, effective, and timely way to
avoid delays in treatment and subsequent morbidity in the
acute waves of the pandemic resulted in rapid expansion of
telemedicine services [2]. Telemedicine was not an entirely
new concept in ophthalmology with up to 50% of UK-based
eye departments utilising virtual glaucoma clinics in 2018
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[3]. However, it had a rapidly expanded role in response to
the pandemic and in particular in acute eye services.

The Mater Misericordiae University Hospital’s dedicated
eye emergency department (EED) services a catchment of
over 1 million people. Since the onset of the COVID-19
pandemic, all patients referred to the Mater EED have been
triaged virtually before coming to the EED. This consists
of a phone call between an ophthalmologist or ophthalmic-
trained nurse and the patient and/or referrer with the option
of sending photos for review of external or anterior segment
pathologies. A detailed referral form is then completed and
uploaded to the EED database.

The aim of this audit was to assess the effect of new
standardised guidelines on virtual triage referrals to an Irish
eye emergency department (EED) during the COVID-19
pandemic in an attempt to streamline the process and reduce
unnecessary footfall. The implementation of an efficient
and effective telemedicine referral could have applications
beyond the pandemic in improving resource allocation and
planning of future eye service provisions.
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Methods

The first phase of the audit involved a retrospective review of
all phone triage referral forms from October 2021. In cases
where the patient was following virtual triage referred into
the EED for face to face consultation, the clinical notes from
each consultation were also assessed. An electronic database
was established to record a pre-determined, standardised set
of data for each unique patient referral. This included patient
demographics (age, gender, and location), diagnosis, and
referral outcomes. It was documented whether the patient
was brought to EED and, if so, how many visits to the EED
they had and whether they were subsequently referred to the
outpatients department (OPD). It was also noted if patients
were treated over the phone or referred directly to OPD or
for a minor procedure. Patients were excluded if the patient
had been seen in the previous month to limit reviews and
focus solely on new presentations.

Formulation + implementation of the guidelines

Phone triaging was initiated at the onset of the pandemic
with EED guidelines on conditions available in conjunction
with whole departmental changes in light of the pandemic.
To improve the triaging process as part of the audit cycle,
streamlined guidelines were formulated in collaboration with
the ophthalmology sub-specialties to identify appropriate
referral pathways for different conditions. This involved the
creation of a clear one-page referral chart which was to be
displayed in all clinical rooms. Conditions requiring review

Immediate Same Day ‘Within 3 Days
New wet age-related macular
Chemical injuries Foreign body (FB)

degeneration

Foreign body sensation (no
Acute glaucoma Optic disc swelling
improvement with lubricants)
Flashes + Floaters

Penetrating injury Acute diplopia (with orthoptics)

Sudden loss of vision Acute injury / Severe eye pain /
Painful Trichiasis
(within 4hrs) Painful FB
Endophthalmitis /
Orbital cellulitis

Hypopyon
Suspected giant cell arteritis ~ Suspected retinal detachment
Severe herpes zoster ophthalmicus /
Corneal ulcer
Infection / Uveitis
Recent surgery with complications

Ischaemic central retinal vein

occlusion

Fig. 1 Conditions requiring review in EED
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Treatment over the Phone

OPD Referral

“Additional requirements

Corneal Abrasion (classic

symptoms + history)

Recurrent Corneal Erosion

Syndrome

Retina on call

Central Serous Retinopathy

(Classic)

8 weeks with fluorescein angiography

(FFA)

Conjunctivitis

Vitreo-Macular traction / Epiretinal

Membrane

6-8 weeks with optical coherence

tomography (OCT)

Blepharitis

Macular Hole

6-8 weeks with OCT

Dry Eyes

Branch Retinal Vein Occlusion

6 weeks with FFA

Subconjunctival
Diabetic Macular Edema 6 weeks with OCT

Hemorrhage

Chalazia (if recurrent -> list
General on call
for minor operation)

1OP in 20-30 without severe
Migraine (classic symptoms
disc/rim damage 3 months with Visual Field

+ prior history)

Fig.2 Conditions suitable for virtual treatment or OPD referral

in EED are found in Fig. 1 and conditions amenable to outpa-
tients’ referral are found in Fig. 2. This list is non-exhaustive
and certain conditions amenable for outpatients, such as cata-
racts or posterior capsular opacification, were triaged based
on severity and impact on functioning in addition to the detail
of the referral. The hospital’s catchment area was also clearly
displayed in the referral chart.

The guidelines were introduced on 1st November. The
guidelines were presented at handover that morning, in addi-
tion to widespread display in the EED. Weekly reminders were
sent to all involved in phone triaging to encourage the correct
use of the guidelines. In any case where the recommended
triage outcome was unclear, senior decision-makers could
assist. To minimise Hawthorne’s phenomenon, a form of bias
whereby the subjects are aware that their actions are being
observed, the doctors and nurses staffing the EED were kept
unaware that a study was taking place.

Audit cycle + statistical analysis

The audit was repeated in November following the roll-out of
the new guidelines. The same methodology was followed. All
referrals over the 2-month period were judged by two inde-
pendent reviewers in comparison to the gold standard guide-
lines. Referrals for in-person reviews in EED deemed to be
unnecessary or from outside the catchment area were noted
as ‘unnecessary in-person reviews’. All categorical outcomes
were analysed using Pearson’s chi-squared test (x2). Out-
comes with a p-value of <0.05 were considered statistically
significant.
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Table 1 Patient demographics

October November Total
Number of patients 861 839 1700
triaged
Age 53 52 52.6
Male 432 (50.2%) 447 (53.3%) 879 (51.7%)
Female 429 (49.8%) 392 (46.7%) 821 (48.3%)
Location

Within catchment area 801 (93.0%) 795 (94.8%) 1596 (93.9%)

Outside catchment area 60 (7.0%) 44 (5.2%) 104 (6.1%)

Results

In total, 1700 patients were referred to the eye emergency
department over the 2-month period, 861 in October and 839
in November. The mean age profile (53 years old in October
vs 52 years old in November) and gender breakdown (50.2%
male in October vs 53.3% in November) were similar in
both cohorts. Slightly fewer referrals were received from
outside of the hospital’s catchment area in November (7.0%
in October vs 5.2% in November). The patient demographics
can be found in Table 1.

Following the implementation of the guidelines, the num-
ber of patients triaged into the EED for in-person review
decreased significantly from 692 in October to 577 in
November (p <0.00001). The number of in-person reviews
per total patients triaged also decreased significantly,
from 0.993 per referral in October to 0.86 in November
(» <0.00001). The new guidelines specifically stated the
EED’s catchment areas and patient brought into the depart-
ment from outside the catchment also decreased from 52
(6%) in October to 32 (3.8%) in November (p=0.075).

There was a significant increase in the number of patients
referred straight to OPD following the creation of clear refer-
ral pathways—104 (12.4%) in November, up from just 51
(5.9%) in October (p <0.00001). Additionally, there was
a significant increase in the number of patients who were

successfully treated over the phone without requiring an in-
person review, 141 (16.8%) in November compared to 104
(12.1%) in October (p =0.006). There was no significant
difference in the numbers referred straight for a minor pro-
cedure, 14 (1.6%) in October versus 17 (2.0%) in November
(p=0.54). Ultimately, the number of unnecessary in-person
reviews made in bringing patients into the EED unnecessar-
ily as compared to the gold standard guidelines was reduced
from 240 (27.9%) in October to 101 (12.0%) in November
(»<0.00001). All outcomes of the audit cycle are found in
Table 2.

Discussion/conclusion

Ophthalmology practices have undergone significant change
in the COVID-19 pandemic era. It is a particularly high-risk
specialty owing to a number of factors including high-vol-
ume clinics, close proximity to examine patients, the use of
reusable pieces of equipment, and contact with potentially
contagious ocular secretions [4, 5]. Slit lamp examination
places the ophthalmologist less than 20 cm away from a
patient, far from the recommended 1 m social distancing, as
such ophthalmologists have suffered high rates of COVID-
19 infection [6, 7]. Breazzano et al. found that ophthalmol-
ogy was one of the specialties with the highest proportion
of confirmed COVID-19 cases across all residency pro-
grammes in New York [8]. Younger ophthalmologists, who
provide the backbone to any EED, were noted to have higher
rates of infection [9]. Conjunctivitis, a common presenting
symptom to any walk-in EED, is found in approximately
1% of COVID-positive patients and may be the only sign in
early disease putting ophthalmologists at further risk [10].
In light of this, we recognised the importance of reducing
footfall within the EED during the pandemic. Initially, dur-
ing the acute phase of the first wave of the pandemic, this
was manageable considering the reduced numbers attending
healthcare or community optometry settings. However, we
aimed to create a model that would be sustainable going

Table 2 Audit cycle

October November Total
(n=861) (n=839) (n=1700)
Number of patients triaged to attend EED 692 577 1269
Total EED visits 855 719 1574
Visits per total patients triaged 0.99 0.86 0.93
Patients outside catchment triaged to EED 52 (6.0%) 32 (3.8%) 84 (4.9%)
EED to OPD referrals 238 (27.6%) 212 (25.2%) 450 (26.5%)
Patients referred straight to OPD 51 (5.9%) 104 (12.4%) 155 (9.1%)
Patients referred straight to procedure 14 (1.6%) 17 (2.0%) 31 (1.8%)
Treated over the phone 104 (12.1%) 141 (16.8%) 245 (14.1%)
Unnecessary in-person reviews 240 (27.9%) 101 (12.0%) 341 (20.1%)
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forward, during the pandemic and beyond, and improve
efficiency and resource allocation within the department.
Through the implementation of standardised telemedicine
guidelines, we were able to reduce the numbers of in-person
EED reviews, from 692 to 577 per month, allowing for more
timely assessment of ocular emergencies and more efficient
re-direction to OPD where necessary.

Telemedicine, which is the use of digital means to provide
healthcare remotely, was first described within ophthalmol-
ogy in 1999 by HK Li [11]. It sprung to the forefront in
March 2020 at the onset of the pandemic as a means to pro-
vide ongoing care without risk of disease transmission. This
was adopted in the Mater Misericordiae University Hospi-
tal’s EED to encompass virtual or phone triaging of referrals.
Whilst proving to be effective in the first wave of COVID-19
to triage truly time-sensitive emergencies, over the following
year, it became an administrative burden with little reduc-
tion of numbers presenting to EED. Upon implementation
of our referral guidelines, easily read and widely displayed,
we were able to show a reduction in unnecessary or inappro-
priate presentations to the EED, from 240 in October to 101
in November. As it is an emergency service, it is important
that the system does not become overwhelmed and allows
for rapid access and treatment of time-sensitive emergencies.
Locally agreed protocols allow for better streamlined refer-
rals to clinic and minor operations. The goal of an emergency
department should ultimately be to improve outcomes, and
in certain conditions which do not require immediate man-
agement, more focused follow-up in specialist clinics offer
optimal outcomes without unnecessary visits to the EED.

Many presentations to acute eye services are non-urgent
and can be effectively and efficiently managed in the com-
munity with support from hospital-based ophthalmologists.
We were able to successfully manage more patients over the
phone, 141 patients in November compared to 104 in Octo-
ber. One study from Moorfields found that 30.6% of patients
presenting to their EED were non-acute with a further 37%
being considered suitable for review in a community optom-
etrist of GP [12]. More patients managed in the community
allow for better allocation of hospital resources, in particular
staffing, in a public system with pressing demands.

Moorfields unveiled their ‘Attend Anywhere’ video con-
sultation platform during the initial wave of COVID. In a
review of 331 patients assessed, they found that 78.6% did
not need in-person eye emergency review [13]. It is impor-
tant to bear in mind that this was during the acute phase of
COVID whereby all but extremely urgent presentations were
deferred. Of note, they found that overall patient satisfaction
with the service was 4.9 out of 5.0 with a mean consultant
time of 12 min and mean wait time of 6 min, down from a
mean of 2 h and 8 min for an in-person visit. High patient
satisfaction and engagement with telemedicine have been
echoed by a number of ophthalmology departments [14—16].
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Telemedicine is particularly important today as COVID
has changed our social habits, even as we emerge into a new
phase of the pandemic. There is a cohort of patients who
will remain hesitant to return to large waiting areas and over-
crowded clinics. Several studies have shown a decrease in
patients presenting with urgent ophthalmic conditions such
as one Australian study that reported a 16% decrease in EED
presentations per day compared to a corresponding period
a year prior [17]. These results were even more drastic in
Moorfields who reported a 60% decrease in presentations
from the 15th March to the 15th April 2020 compared to the
year prior. Delays in patients seeking acute ophthalmic care
can have major implications on morbidity with one Scot-
tish study finding a decrease in the proportion of retinal
detachments that are macula-on at presentation from 44.2%
in the pre-COVID period to 34.9% following COVID-19
[18]. Whilst the number attending emergency departments
is returning to normal, it is important to be mindful of the
cohort of patients who are apprehensive about a return to
such environments and in whom delayed presentations must
be considered.

On the other hand, there is another generation that have
grown accustomed to a virtual form of day to day living. By
extension, this may be applied to the delivery of healthcare
to provide more efficient and accessible care. The applica-
tions are endless and extend beyond acute eye care. A paper
by Sommer et al. reviewed 90 papers analysing telemedicine
in the COVID-19 era [2]. They discuss the management of
acute and chronic conditions through remote care and pro-
pose that greater utilisation of community optometry facili-
ties for anterior segment and fundus photos allow greater
capacity for hospital ophthalmologists to screen for and
monitor disease. This combined with artificial intelligence
could be a very powerful tool to improve the workflow of
patients being referred to outpatient clinics. At-home ancil-
lary testing, of visual acuity and intra-ocular pressures for
example, may also aid virtual triaging in future [19].

Our virtual triaging system for EED consisted of phone
calls to patients and/or referrers. Whilst a video format was
considered, it relies on heavily on strong internet capabil-
ity and may prove difficult to use for some elderly patients
who require the service. It is also important to realise that
video consultation is not a strong examination tool, only
offering assessment of some periorbital and anterior seg-
ment pathologies. This problem has been circumvented in
our department by offering patients or their relatives and
guardians the option to email in higher-quality images of
such findings for assessment by a triaging ophthalmologist.

The limitations of the study include the potential for bias.
Whilst all measures were taken to avoid disclosure of the
study, a clear drive to improve referral pathways may have
led to some degree of Hawthorne’s phenomenon. Further-
more, this clinical audit involved over 1700 unique referrals,
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but acknowledging the varied and random nature of presen-
tations to an eye emergency department, a larger study over
a longer period may give a more accurate representation of
the effectiveness of virtual triaging.

This audit attempted to address the need to reduce footfall
during the COVID-19 pandemic. In doing so, we were able
to identify suitable avenues of referrals for certain conditions
and demonstrate that these guidelines significantly reduced
the number of patients presenting to EED with conditions
otherwise amenable to phone review or clinic follow-up.
The use of telemedicine for triaging has applications beyond
the pandemic and we intend to examine the effectiveness of
adopting a hybrid model of in-person and virtual manage-
ment of some chronic ocular conditions in our outpatients
clinic.
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