a Original research

Remodelling intravitreal therapy
pathways for macular disease during the
COVID-19 pandemic and an Austrian

BM)J Open

Ophthalmology

To cite: Huemer J, Hienert J,
Hirn C, et al. Remodelling
intravitreal therapy pathways
for macular disease during the
COVID-19 pandemic and an
Austrian national lockdown.
BMJ Open Ophthalmology
2020;5:000560. doi:10.1136/
bmjophth-2020-000560

Received 5 July 2020
Revised 15 August 2020
Accepted 22 August 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

"Department of Ophthalmology,
Hanusch Hospital, Vienna,
Austria

2NIHR Biomedical Research
Center at Moorfields Eye
Hospital NHS Foundation

Trust and UCL Institute of
Ophthalmology, London, UK

Correspondence to
Professor Oliver Findl; oliver@
findl.at

national lockdown

Josef Huemer
Stephan M Radda,’ Oliver Findl!'

ABSTRACT

Objective To analyse the remodelling and recovery of a
relocated intravitreal injection (IVI) service with an adapted
treatment regimen in a tertiary referral centre during a
nationwide lockdown with initial cancellation of all non-
emergency treatments caused by the COVID-19 pandemic.
Methods and analysis For this retrospective
observational study at Hanusch Hospital, Vienna, between
16 March 2020 and 5 May 2020, we conducted an
analysis of an appointment booking system based on
prioritisation incorporating disease class, severity and
fellow eye status by evidence-based impact on irreversible
structural impairment and survey data from telephone
interviews. Recapture time was defined as the time-to-
discard the backlog of patients in need for treatment. Non-
attendance was stratified as treatment refusal for personal
reasons and non-attendance due to lockdown-related
restrictions.

Results 0f the 1109 patients, 241 (21.7%) were
considered as highly urgent, 269 (24.3%) as urgent, 402
(36.2%) as semiurgent and 197 (17.8%) as non-urgent.
Recapture time was 15 days for highly urgent patients, 22
days for urgent patients, 43 days for semiurgent patients
and 46 days for non-urgent patients. The proportion

of patients who refused treatment due to personal

reasons was 5.2%, with a mean age of 82.4 years; 29
patients (2.6%) could not attend due to lockdown-related
restrictions.

Conclusion By streamlining treatment based on
urgency as well as increasing the number of bilateral IVI,
recapture time was fast. We could provide a safe treatment
environment for healthcare professionals and patients after
resetting the injection service outside of the hospital with
increased levels of protection.

INTRODUCTION

As of 29 June 2020, a novel coronavirus,
termed SARS-CoV2, has accounted for
around 10.1million cases of disease globally.
Since the first reports of the virus in Wuhan,
China, on 31 December 2019,1 the disease
has spread globally, and the coronavirus
disease now commonly named COVID-19
was declared an Emergency of international
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Key messages

What is already known about this subject?

» The COVID-19 pandemic has affected all aspects
of clinical practice, and nationwide lockdowns have
become the main approach to flatten the curve of
new infections.

What are the new findings?

» A consequent triage system based on hierarchical
prioritisation based on urgency minimises treatment
delay for all patients in need for intravitreal treat-
ment and allows adapted continuation of care; fur-
ther survey analysis of reasons for non-attendance
and treatment refusal for personal reasons provides
more insight on the implemented changes.

How might these results change the focus of

research or clinical practice?

» The strategies undertaken can be refined and may
serve as a blueprint in case of a second wave and
help identifying those patients not being able to at-
tend the injection clinics, thus helping to improve
treatment and service strategies.

concern on 30 January 2020 and a pandemic
on 11 March.””

The first cases of COVID-19 in Austria, an
Italian couple travelling to work in Austria
from Bergamo, Italy, were recorded on 25
February 2020 in Innsbruck.”

The Tyrolean ski resort of Ischgl soon after
was identified as a COVID-19 hotspot, and the
disease has spread remarkably fast throughout
Europe.” On 13 March, the Austrian govern-
ment announced the temporary closure of
universities and schools, and on 16 March,
restaurants were closed, and public gath-
erings were banned. Austrian citizens were
only allowed to leave their homes for neces-
sary professional activities, groceries and to
assist other people, especially the elderly, and
the government introduced restrictions for
outdoor activities.’’
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The Hanusch Hospital in Vienna is a tertiary referral
centre for ophthalmology with a highly frequented
medical retina service, conducting more than 13000
intravitreal injections (IVIs) in 2019. In the evening of 14
March 2020, the medical director announced a hold to
all non-emergency surgery and elective inpatient admis-
sions until the end of April to all departmental leads. Our
centre was dedicated to non-CoVID-19 related care; thus,
patients with confirmed COVID-19 related disease would
be transferred to other hospital services. Safety measure-
ments at our hospital were installed overnight; all but
two entrances were closed, and healthcare professionals
were separated from patients and had to pass a symptom
check including temperature measurements. Patients
were screened in a separate triage system including full
personal protection equipment (PPE) for healthcare
professionals and isolation capacities if needed. IVIs of
anti-vascular endothelial growth factor (VEGF) agents for
neovascular age-related macular degeneration (nvAMD)
and selected retinal vascular diseases including central
retinal vein occlusion (CRVO) are not considered elec-
tive surgery as, despite the threat of sight impairment
in the case of treatment deferral, they do not fulfil the
criteria of emergency treatments.” As injection appoint-
ments were among the first elective procedures to be
deferred, a progressive backlog accumulated day by day.
By 15 March 2020, the ophthalmology department split
into three teams to ensure maintenance of care in case of
an infection of team members.

To restart the injection service, several tasks needed to
be addressed: first, a triage system was agreed to classify
patients with respect to the urgency of planned treat-
ments similar to other subspecialties. Second, a new
injection location had to be found outside of the hospital
to protect this COVID-19 free environment, and third,
patients had to be contacted by phone or, if not avail-
able, by information letters and should be rescheduled.
After intense logistics, a dedicated injection room with a
spacious waiting area to avoid crowding was established in
a satellite clinic about 6 km away from the hospital. With
a rapidly escalating global need for PPE, protection for
doctors and nurses, as well as protection for the admin-
istrative staff had to be transferred, and examination
rooms had to be relocated. After 8 days, on 24 March, the
first IVI in lockdown was administered to patients.

In this article, we aim to analyse the response to the
COVID-19 pandemic in our injection service, including
survey data from telephone interviews providing insights
on triage mechanisms and patient acceptance and
learning points for a looming second wave.

MATERIALS AND METHODS

With every day of standstill, the numbers of patients
awaiting their injections were increasing. The risk of sight
loss due to treatment deferral is influenced by several
factors: disease entity, visual acuity (VA) levels, laterality
and VA levelsin fellow eyes. To address these factors, triage
criteria to establish an urgency grading for all patients

receiving anti-VEGF IVI were proposed by the head of
department and the medical retina service lead and were
communicated to all team members. Patients were called
by doctors and informed about the changed location of
the injection service and new appointment dates. If a
patient could not be reached, the next of kin would be
contacted; if unsuccessful, information letters were sent
to the patients via postal service. A backlog register with
daily back-ups was set forth including patient name, date
of birth, triage grade, prelockdown injection date, new
injection date and telephone call notes including reasons
for non-attendance for all patients from 16 March 2020.
The new protocols were explained to the patients, and
a verbal consent to proceed with the planned date was
obtained. Patients, who could not attend or refused treat-
ment for personal reasons, were called after 2weeks and
offered another appointment. Triage was stopped at the
point in time, when all previously rescheduled patients
could be injected as initially planned and no further
delay of treatment was observed.

Urgency triage criteria

The following classification was applied to all patients
after an electronic medical record review with additional
optical coherence tomography (OCT) image analysis if
needed.

Grade 1 consisted of patients with nvAMD or CRVO in
one eye, with a VA in the fellow eye below 20/60 Snellen;
treatment for these patients was considered to be highly
urgent. Grade 2 consisted of patients with bilateral
nvAMD or bilateral CRVO and a VA in both eyes above
20/60 Snellen, or patients with nvAMD in one eye and a
VA in the fellow eye between 20/60 and 20/40 Snellen;
treatment for these patients was considered as urgent.
Grade 3 included patients with nvAMD or CRVO and a VA
in the fellow eye greater or equal to 20/32 Snellen; treat-
ment was considered as semiurgent. Grade 4 comprised
patients with diabetic macular oedema (DMO), macular
oedema secondary to branch retinal vein occlusion,
pseudophakic macular oedema secondary to intraocular
surgery or age-related macular degeneration (AMD)
with a VA below 20/400 in the affected eye; treatment
was considered as non-urgent. The triage criteria are
summarised in table 1.

Injection room relocation

To enter the new injection room with adjacent adminis-
trative area in a satellite clinic, all patients had to undergo
symptom screening including temperature check and
received face masks at the entrance. Teams consisted of an
ophthalmologist conducting the IVI, assisting nurses and
administrative personnel. To keep the contact time with
the healthcare professionals at an acceptable minimum,
patients were asked a standardised questionnaire about
recent deterioration in VA or new onset of symptoms
(figure 1). Only in case of a positive answer, a slit lamp
examination was performed. The PPE during the injec-
tion procedure for the healthcare professionals consisted
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Table 1 Triage criteria

Grade 1: highly urgent

Patients with neovascular age-related macular degeneration (nvAMD) or central retinal vein

occlusion (CRVO) in one eye, with a visual acuity (VA) in the fellow eye below 20/60 Snellen.

Grade 2: urgent

Patients with bilateral nvAMD or bilateral CRVO and a VA in both eyes above 20/60 Snellen or

patients with nvAMD in one eye and a VA in the fellow eye between 20/60 and 20/40 Snellen.

Grade 3: semiurgent
Grade 4: urgent

Patients with nvAMD or CRVO and a VA in the fellow eye greater or equal to 20/32 Snellen.
Patients with diabetic macular oedema, macular oedema secondary to branch retinal vein

occlusion, pseudophakic macular oedema secondary to intraocular surgery or age-related macular
degeneration with a VA below 20/400 in the affected eye.

of a surgical mask, gloves and frequent hand disinfection;
administrative staff members were protected via screens
and surgical masks. Slit lamps were adapted with protec-
tion screens. Appointment booking was extended to
15min slots per patient, and waiting rooms were adapted
accordingly to guarantee distancing for patients.

Treatment protocol

Following a survey of Austrian medical retinal key decision
makers and clinical leads, an adapted treatment protocol
was established at our institution. The standard treat-
ment regime in place prior to the COVID-19 pandemic
was a treat-and-extend regimen for patients with nvAMD
or macular oedema secondary to retinal vein occlusions
and a pro re nata regime for DMO. The proposed treat-
ment protocol named treat-and-freeze is summarised in
figure 1. It consisted of several key points: first, a stan-
dardised questionnaire was asked to identify patients with
potential deterioration or retinal detachment symptoms
who would be examined with VA assessment, OCT, Gold-
mann applanation tonometry and dilated fundus exam.
If eligible for treatment, patients would then receive an
IVI, and the retreatment interval would be determined
by the medical retina specialist. All other patients would
receive an IVI without further pupil dilation, and the
interval would be subsequently extended by 2weeks for
the next appointment with the outlook of maintaining
the interval, unless changes were reported. Second, bilat-
eral injections were offered for all patients who were
under a treat-and-extend regime to both eyes, and treat-
ment intervals were adjusted to the eye with the shorter
interval. To minimise the risk of endophthalmitis or toxic
reactions, different agents were used in the two eyes and
a single surgical cover covering both eyes for bilateral
injections was used as recommended in guidelines.” "’ If
bilateral treatment implicated a change of agents for one
eye, patients were reconsented. Patients refusing bilateral
treatment in one session would receive the injection in
the eye with the better prognosis; the other eye would
be downgraded and rescheduled. Injection clinic patient
lists were screened for patients awaiting bilateral injec-
tions the following day to plan accordingly.

Patient and public involvement

This research was done without patient involvement.
Patients were not invited to comment on the study design
and were not consulted to develop patientrelevant

outcomes or interpret the results. Patients were not
invited to contribute to the writing or editing of this
document for readability or accuracy.

RESULTS

Urgency triage

A total of 1109 patients were included in our analysis
from 16 March 2020 to 5 May 2020. Grade 1, defined as
high urgency, consisted of 241 (21.7%) patients. Grade
2, including all urgent patients, consisted of 269 (24.3%)
patients, grade 3, incorporating all semiurgent patients,
consisted of 402 (36.2%) patients and grade 4, including
all non-urgent patients, comprised 197 patients (17.8%).
The mean age of all patients was 77.5 years (median 79
years) and was equally distributed in all grades; all results
are summoned in table 2.

Treatment delay and recapture time

Two factors were causing the backlog of patients in need
for IVIs: the deferral period of 8 days caused by the neces-
sity to relocate the injection service away from a site
where all elective procedures had been stopped and a
reduced injection capacity in the new location caused by
safety measurements to avoid crowding of patients in the
waiting area. We adapted a new booking system based on
the urgency grading. As a first step, only those patients
with appointments for a particular day and a high urgency
defined as grade 1 would keep their appointments, and all
other patients were cancelled. The available, yet reduced
slots were filled in with patients from the backlog register
and a high urgency grade. Once all patients with grade
1 could be booked for appointments, we then continued
the same procedure for all patients with grades 1 and
2, and after successful booking, proceeded with grades
3 and 4. The time-to-discard the backlog of patients
awaiting their treatments was defined as recapture time.
For all grades, the recapture time was 46 days and was
achieved on 30 April. Grade 1, defined as highly urgent,
had a recapture time of 15 days; all patients defined as
grade 1 could receive treatment without any delay after
30 March. Recapture time for grade 2 was 22 days and was
achieved on 6 April; for grades 3 and 4, recapture time
was 43 days and 46 days, respectively, and was achieved on
27 April and 30 April.

Non-attendance and treatment refusal
During the lockdown, social distancing for all was consid-
ered to be paramount in order to flatten the curve. In
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Q1: any deterioration in
visual acuity since last visit?

l

Q2: any recent onset of
shadow in visual field?

/
(YES to Q1+ QQ)
/

VA/OCT/GAT/
pupil dilation

l @O to Q1+ O:?)

N ) N )

slit lamp

examination

and decision Treat-and-freeze

about treatment last interval + 2
weeks

= _J
no injection: |

new «

appointments l

(" )

intravitreal injection:
- if bilateral, different agent for
second eye

N J

Figure 1 Flow chart of treat-and-freeze regime for IVl with limited patient-doctor exposure to minimise the risk of infection
during the COVID-19 pandemic. Patients, who had a new onset of symptoms or deterioration in their visual acuity (VA)

would receive an optical coherence tomography (OCT) scan, Goldmann applanation tonometry (GAT) and a dilated fundus
examination. All other patients would receive an IVl without routine examination, and the retreatment interval was extended by
2 weeks with respect to their previous treatment interval. IVI, intravitreal injection.

4 Huemer J, et al. BMJ Open Ophth 2020;5:e000560. doi:10.1136/bmjophth-2020-000560



Open access

|I

Grade 3:
Grade 2: urgent semiurgent

Grade 4: non-
urgent

Grade 1: highly
All urgent

Bilateral IVI 147

Recapture time (days) 46 15 22 43 46

NA - total (mean age), n (%) 29 (86.00) 8 (92.00) 5 (86.00) 11 (86.00) 5 (77.00)

NA — poor general health, admitted to
hospital or recent surgery, n (%)

9 (89.00) 2 (93.50) 0 (0.00) 5 (86.00) 2 (84.50)

NA - under quarantine, n (%) 5 (82.00) 2 (87.00) 1 (80.00) 2 (85.00) 0 (0.00)

Treatment refusal for personal reasons, n
(mean age)

58 (82.43)

IVI, intravitreal injection; NA, non-attendance.

times of unprecedented measures like travel restrictions,
planned patient attendance in this cohort was of high
interest, as treatment slots were limited. Thus, patients
were called and briefly informed about the new injec-
tion modalities and surveyed whether they planned
to attend, and if not, their motives were recorded and
documented. In total, 29 patients with a mean age of 86.0
years announced that they could not attend their injec-
tion appointments. Ten patients could not attend, as they
were outside of Austria, and 13 patients were unable to
receive treatment due to poor general health, admission
to hospital or because of recent surgical procedures. Four
patients had sought treatment either in private practice
or at other hospital eye services. Five patients could not
attend as they were under quarantine due to COVID-19
exposure or infection, and four patients could not attend
as they were residents in retirement homes."'

Patients would also refuse to be treated for personal
reasons. In these situations, they were called after 2weeks
and were asked again whether they had reconsidered
receiving treatment with anti-VEGF IVIL. In total, 58
patients with a mean age of 82.4 years refused treatment
for their macular disease, which represents a proportion
of 5.2% of all patients: 13 patients with grade 1 (mean
age 86.4, 5.4% of patients with grade 1), 9 patients with
grade 2 (mean age 82.0, 3.3% of patients with grade 2),
23 patients with grade 3 (mean age 84.4, 5.7% of patients
with grade 3) and 11 patients with grade 4 (mean age
74.9, 5.6% of patients with grade 4) decided not to
attend the injection clinics for personal reasons, usually
being very worried of getting infected when leaving the
house. These patients have been contacted repeatedly to

13 (86.38)

9 (82.00) 23 (84.35) 11 (74.91)

provide an opportunity for treatment as the numbers of
infections have started to decline and the lockdown was
stopped, leading to a gradual opening of services.

DISCUSSION

A fast remodelling of injection pathways combined with
an efficient triage is necessary to ensure continuation
of treatment for those with sight-threatening macular
diseases during a pandemic caused by this contagious
virus. By adapting all necessary protection proceedings
for both healthcare professionals and patients as well as
streamlined treatment based on urgency, we could effec-
tively recapture the time lost due to an essential lockdown
in the early nationwide response to COVID-19. Although
almost all patients receiving treatment in our injection
service are at higher risk to develop a more severe form
of COVID-19 due to their age, patient acceptance of the
measures taken were high, and treatment refusal was
only at 5.2%.

The COVID-19 pandemic has put ophthalmologists
across the world under pressure from several sides. Early
anecdotal reports hinted that among the specialties in
medicine, ophthalmologists were at higher risk of being
infected by SARS-Cov2."*'* Whereas cataract surgery
is considered elective surgery and may be postponed
in times of crisis, deferral of anti-VEGF injections for
nvAMD can lead to loss of vision that cannot be recov-
ered."” COVID-19 is causing a higher mortality in the
elderly, which may be contributed to higher incidences
of comorbidities.['* '” The mean age of patients anal-
ysed in this study is 77.5 years and highlights the fact that
protection of this cohort from infection with SARS-Cov2
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is paramount. The urgency of anti-VEGF treatment is
not considered to be equal in nvAMD, macular oedema
secondary to retinal vein occlusion and DMO.” Austria
was hit by the pandemic earlier than Germany, the UK
or the USA, hence guidance from professional organisa-
tions was scarce and daily updates were of great help.'*™’
Nevertheless, the grading system used in our centre was
already established and ongoing by the start of the newly
established injection service on 24 March.

In hindsight, the number of new COVID-19 infections
in Austria peaked on 26 March, when 1063 patients were
tested positive.”’ As the nationwide curve seemed to
flatten in the following days, patients in our centre with
high urgency could receive IVI without any delay from
30 March onwards. Almost half of the patients affected
by the lockdown and resulting remodelling of the service
(46%) were considered to be either highly urgent or
urgent. To be able to provide ongoing care for these
patients under intensified protection and extended time
slots, we had to adjust our service and would like to high-
light two important factors: first, the delay of patients
with diseases that are considered less urgent like DMO in
the urgent phase,”” * and second, preferred bilateral IVI
application if possible. When comparing the number of
bilateral injections during the observation period from
24 March to 5 May to a similar period prior to the remod-
elling phase (2 February to 13 March), we conducted 150
bilateral IVI compared with 22 bilateral IVI prior to the
COVID-19 crisis. The combination of increasing bilat-
eral injections and a hierarchical prioritisation provided
enough slots for patients to be treated accordingly in the
urgent phase. By achieving a fast recovery, we could then
start to rebook patients, who were graded as semiurgent
or non-urgent, without compromising safety of both
patients and healthcare professionals. After 46 days, we
were able to continue to book all patients as previously
planned. We have deliberately decided to defer steroid
injections in the first weeks based on our triage criteria
and have offered them to patients in selected cases after
the lockdown was eased.

Although the treat-and-freeze protocol as used in our
service during the lockdown has proven to be effective, as
it has helped to limit face-to-face exposure and time at the
injection service, the absence of OCT guidance, however,
has limits. Patients, who may have developed small signs
of activity as small intraretinal haemorrhages, might not
be aware of any visual changes at presentation yet would
have been extended by 2 weeks. However, bilateral treat-
ment in eyes with different disease activity needs careful
triage, and undertreatment has to be avoided. The use of
this protocol, until proven otherwise, is indeed limited to
times of need.

How patients have responded to this crisis is of great
interest. As we were reaching out to all our patients via
telephone to inform them about the new appointment
dates, we could survey 29 patients for their reasons of
non-attendance. These were caused either by travel
restrictions, patients being unwell or under quarantine

or residents in retirement homes who were affected by
lockdown more extensively as several COVID-19 hotspots
were located in these facilities.”® Understandably,
patients also refused to attend our injection service based
in a satellite clinic, when media reporting of high risks of
infection was ubiquitous. Interestingly, the rates of treat-
ment refusal were lower than reported in other countries,
where, for example, anecdotal reports of no-show rates
of 256% have pushed clinical leaders to arrange to reach
out to patients in their homes.” Of the 1109 patients
included in our analysis, only 58 patients with a mean
age of 82.4 years decided to reject treatment for personal
reasons. When stratifying by urgency grades, the mean
age of patients declining attendance was higher than
the average age in high-urgent to semiurgent groups
and lower than average in the non-urgent group. This
could be explained by the fact that the non-urgent group
includes patients with DMO who are of younger age but
also more prone to suffer from comorbidities than those
suffering from nvAMD.

A limitation of our study is the retrospective obser-
vational nature of the analysis. Three doctors were in
charge of the backlog register and conducted the phone
interviews. Further studies are warranted to identify the
impact of this pandemic on the treatment of macular
diseases.

For the foreseeable future, our clinics may continue
to change at a rapid pace. Researchers across the globe
are streamlining efforts to find potential vaccine candi-
dates.”® With a second wave looming, lessons learnt from
the lockdown may prove their value, as a subsequent
partial or complete lockdown may or may not be neces-
sary in the upcoming winter.”’ Hospital providers need
to anticipate and engage with high levels of flexibility to
provide care with maximum patient and physician safety,
and short audit cycles will be essential to be able to care
for all our patients in need, regardless of urgency.
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