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Objective: To present our hybrid telehealth medical retina clinic service with intravitreal
injections (IVI) treatment as a safe alternative to in-person visits and examination during
COVID-19 pandemic disease.

Methods: Due to exposure to a COVID-19 positive retina fellow, our retina service, in
quarantine, evaluated patients’ medical files and retinal scans using a telemedicine approach.
A different protocol for patients coming for IVI during the COVID-19 pandemic was
established for IVI administration.

Results: During the 14-day quarantine period (between March 18th and March 31st 2020),
the hybrid telehealth medical retina clinic performed 523 IVI to 394 patients with a mean age
+ SD 70.96 + 14.4 years. IVI were administered for neovascular age-related macular
degeneration in 50.5% of the cases (199 patients), diabetic macular edema in 21.3% (84
patients), retinal vein occlusion in 17.5% (69 patients), and 10.7% for other retinal pathol-
ogies (42 patients). No ocular or systemic complications were observed.

Conclusion: During disasters and pandemics, IVI can be provided safely using a hybrid
telehealth medical retina clinic approach but only in the appropriate patient and health care
system.

Keywords: COVID-19, telemedicine, ophthalmology, intravitreal injections, hybrid
telehealth medical retina clinic

Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), responsible for
the pandemic of corona virus disease 2019 (COVID-19) impacted the health
systems, governments and the world’s economy. The accompanying possible expo-
sure of health workers to the virus and the social distancing policies required to
protect our providers, affiliate staff, and patients has necessitated the need to
consider new methods to provide the best treatment without any impact on its
quality.

Retina clinics usually accept a high volume of patients with a strict schedule
required for office visits and intravitreal injections (IVI) for the treatment of
different retinal diseases such as age-related macular degeneration (AMD) and
diabetic macular edema (DME)." ™

Neovascular AMD (nAMD) and DME are regularly treated with injections into
the eye (intravitreal injections-IVI) every 4 up to 12 weeks according to retinal scan
findings using optical coherence tomography (OCT). Consequently, IVI have
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become the most commonly performed ophthalmic

procedure,” with over 12 million IVI performed
worldwide.

The COVID-19 pandemic pushed forward the use of
telemedicine for delivering health care.® Since the declara-
tion of COVID-19 as a national emergency in the United
States, the Department of Health and Human Services
notified specific health care providers, including ophthal-
mologists, to serve patients and to communicate with them
wherever they are using telehealth services, through
remote communications technologies.”*®

In previous complex medical situations telemedicine
has been shown to be of great benefit for many
conditions’ ranging from hepatitis C management,'® the
2016 Zika virus outbreak in Puerto Rico,!! and education
about infectious diseases after the recovery from
Hurricane Maria.

As COVID-19 became a pandemic disease,'” there has
been a pressing concern regarding medical workforce
In the case of COVID-19, healthcare

worker's exposure is a primary concern. Known or possi-

availability.

ble exposure to the virus could put many essential
personnel into quarantine. In Israel, health care workers
with a possible exposure to a COVID-19 patient are
required to complete a 14-day quarantine from the last
contact day.

The decrease in workers would limit patient care and
put pressure on those that can still provide it in-person. At
institutions with telemedicine ability, quarantined physi-
cians can cover those services, freeing up other physicians
to perform in-person care. Office-based practices can also
employ quarantined physicians to care for patients remo-
tely. The challenge is that other health professionals
(nurses, medical assistants, physician's assistants) also
contribute to in-person care, and telemedicine cannot
replace them all."?

Our ophthalmology department is one of the largest in
Israel in which we provide daily medical and surgical
treatment for all ophthalmic diseases. The retina specialty
is unique in ophthalmology in that a significant percentage
of clinic visits involve IVI. The injection procedure itself
exposes both the patient and the treating physician to
a very close contact of a few inches, far shorter than the
recommended social distancing of 6 feet.'* This combined
with the current high volume of IVI, poses a significant
public health risk for COVID-19 transmission.'> On the
other hand, withholding IVI can cause irreversible vision

loss in some patients.'®!”

Through a unique set of circumstances, on March 18th
2020, one of our retina fellows was diagnosed with
COVID-19 and hospitalized. This caused three (two
vitreoretinal surgeons (VRs) and one medical retina spe-
cialist) out of five of our retina specialists in addition to
the only two retina fellows to be placed into a 14-day
quarantine. Our department faced a sudden considerable
shortage in the retina team, with only one VR and one
medical retina specialists for all patients coming with
a surgical or medical need.

The objective of this study is to present our hybrid
telehealth medical retina clinic used during this period to
approach all patients requiring I'VI.

Methods

This retrospective observational study adhered to the
tenets of the Declaration of Helsinki and the Health
Insurance Portability and Privacy Act of 1996 and was
approved by the Institutional Review Board of Hadassah
Hebrew University Medical Center. No patient informed
consent was required.

During the 14-day quarantine period between
March 18th and March 31st 2020 (In-COVID), patients
scheduled for IVI were called before their visits and
assigned to come at specific times during the working
hours in order to contend with the capacity and social
distancing issues.

At presentation to the clinic, patients were guided
immediately to the injection ward where they met the
nurses and were told that they will be evaluated using
the hybrid telehealth medical retina service and were
instructed about the current workflow in the clinic and
underwent an initial questionnaire that included questions
regarding any change in their visual acuity (VA) or any
new ocular complaints (such as: pain, redness, floaters or
metamorphopsia) as well as any signs or symptoms of
COVID-19.

Following this and according to their answers, patients
were distributed to three different OCT devices in separate
rooms in which they underwent the OCT images. The
OCT images were then transferred to one of the quaran-
tined retinal team by a secured real time remote connec-
tion used for the whole team using Microsoft remote
desktop application for Microsoft Windows and Apple
Macintosh desktops (Microsoft Corporation, Sacramento,
CA, Version 10.3.12). Ophthalmologists-at-home were
able to get real time access to patients’ medical files,
check their previous visits and OCT images as well as
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the most recent OCT images. A decision for the treatment
and follow-up was then filled directly by the ophthalmol-
ogists-at-home (first retinal team) to the electronic medical
record system of the examined patient and transferred back
to the site team. The site team consisted of a nurse that
checked the recommendations written for each patient by
the ophthalmologists-at-home and transferred that recom-
mendations to a non-retina specialist ophthalmologist who
conducted the intraocular injection for those patients
according to the first team recommendations.

All patients were advised to seek ophthalmological
evaluation in the clinics during the working hours and in
the ophthalmology emergency department at any time if
any of the following symptoms appear in the eye follow-
ing IVI: ocular pain, redness, blurred vision, floaters, sco-
toma or decrease of vision.

The hybrid telehealth visit approach was applied for
three groups.

Uninfected Patients with No Ocular and/
or VA Complaints

Patients who did not report any change in their VA, have an
ocular complaint, or any COVID-19 signs or symptoms got
their IVI by the non-retina specialist ophthalmologist with
a follow up according to the first team recommendations.

Uninfected Patients with Ocular and/or
VA Complaints

If the patient reported any change to their VA or had any
ocular complaint but without COVID-19 signs or symp-
toms; a complete ophthalmological examination was con-
ducted by a non-retina specialist ophthalmologist after
acquiring the OCT images. The examination and OCT
results were documented in the patient electronic medical
record system and were checked by one of the first retinal
team who gave the decision for the treatment and follow
up recommendations.

Patients Who May Have COVID-19

Patients who reported any signs or symptoms of COVID-19
were checked in a separate distant examination room by
a non-retina specialist ophthalmologist with personal protec-
tive equipment (PPE) without acquiring OCT images. If the
patient reported any change in VA or any other ocular com-
plaint, the examination results were documented in the
patient electronic medical record system and checked by
one of the first retinal team who gave a real time decision

for the treatment and follow up recommendations depending
on the current examination results and the previous OCT
images the patient had in their last IVI visit.

For patients without any change in VA or ocular com-
plaints, that was documented in the patient electronic
medical record system, the first retinal team gave the
decision for the treatment and follow up recommendations
depending on the previous OCT images the patient had. If
the recommendation was to give IVI, that was done in the
same examination room by the non-retina specialist
ophthalmologist with the PPE.

New Patients

Patients on a first visit to the retina clinic were checked
and evaluated by one of the two retina specialists. They
underwent the required retinal images then treated
accordingly.

The results of the IVI during the two week In-COVID
period were analyzed and compared to a two week period
before the COVID-19 outbreak in Israel,
January 1st and January 14th 2020 (Pre-COVID).

between

Results

During the COVID-19 period (In-COVID), 394 patients
were treated with IVI by the use of the hybrid telehealth
medical retina clinic. 49.3% males and 50.7% females.
The mean age + SD was 70.96 years = 14.4 (range;
28-95 years). Of the 394 patients, 50.5% (199 patients)
were diagnosed with nAMD, 21.3% (84 patients) with
DME, 17.5% (69 patients) with Retinal Vein Occlusion
(RVO) with cystoid macular edema and 10.7% (42
patients) with other retinal pathologies including myopic
choroidal neovascularization, polypoidal choroidal vascu-
lopathy and punctate inner choroidopathy. 31.7% of the
patients (n=125) received injections in the right eye,
35.5% (n=140) received injections in the left eye while
32.8% (n=129) received injections in both eyes. The total
number of injections was 523 (Table 1).

The mean In-COVID VA by the Logarithm of the
Minimum Angle of Resolution (LogMAR + SD) was 0.6 +
0.6. Monthly injections protocol was used in 56.1% of cases
(221 patients) while the treat-and-extend protocol was used
in 43.9% (173 patients). The mean = SD central subfield
thickness (CST) was 318.13 £+ 107.47 microns (Table 2).

During the In-COVID period, 523 IVI were performed.
Among them, 59.8% were bevacizumab (Avastin), 30.6%
were aflibercept (Eylea) and 9.6% were ranibizumab
(Lucentis) (Table 3).
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Table | Demographic Features

Table 2 Clinical Features

Gender Mean Visual nAMD | DME | RVO | Others | Total
Acuity (LogMAR)
Male 194 (49.3%) 0.67 0.5 0.47 | 0.6 0.6
* SD (Range)
Female 200 (50.7%) 10.65 0.5 | 0.5 | 20.65 0.6
Total Patients 394 (0-5) (0-3) | (0-2) | (0-3) (0-5)
Age (years) Treatment Protocol
Mean * SD (Range) 70.96 £ 14.4 (28-95) L
Monthly injections 221 (56.10%)
Disease Treat-and-Extend 173 (43.90%)
AMD 199 (50.5%) . ]
Central Sub-field Thickness (CST)
DME 84 (21.3%)
RVO 69 (17.5%) Mean £ SD (Range) 318.13 £ 107.47
Others 42 (10.7%) (150-903)

Laterality of injections

RE Injections only
LE Injections only
IBE injections

Total injections

125 patients (31.7%)
140 patients (35.5%)
129 patients (32.8%)

523 injections

Abbreviations: AMD, age macular degeneration; DME, diabetic macular edema;
RVO, retinal vein occlusion with cystoid macular edema, Others (e.g. myopic
choroidal neovascularization, polypoidal choroidal vasculopathy, punctate inner
choroidopathy); RE, right eye; LE, left eye; IBE, in both eyes.

During the Pre-COVID period, 607 patients (86% of the
scheduled patients) came to our retina clinic, according to their
scheduled appointment, to receive their planned IVI. The total
number of IVI was 705 and included 67.4% of bevacizumab,
23.8% of aflibercept and 8.8% of ranibizumab (Table 3).

During the In-COVID period, 35% of the scheduled
patients did not show up for their appointment to receive
IVI vs. 14% for the Pre-COVID period. The overall num-
ber of patients coming for IVI has been reduced by
COVID-19, but the number of injections related to the

number of patients remained overlapping (Table 3).

Discussion
We report the use of a telemedicine approach to evaluate,
treat and schedule appointments for all patients requiring

Table 3 Treatment in Pre-COVID and In-COVID Periods

Abbreviations: nAMD, neovascular age macular degeneration; DME, diabetic
macular edema; RVO, retinal vein occlusion with cystoid macular edema, Others
(e.g. myopic choroidal neovascularization, polypoidal choroidal vasculopathy, punc-
tate inner choroidopathy).

IVI in our retina clinic during the In-COVID period.
During the 14-day quarantine period, the hybrid telehealth
medical retina clinic performed 523 IVI to 394 patients.
During this pandemic, everyone became remote and
underserved, this raised the question: can in-person visits
and examination become the second, third, or even last
option for meeting retina clinic patient's needs?
Fortunately, nowadays we work in an environment with
highly telehealth

mainstream.

advanced  technology, making

Telemedicine has been used in ophthalmology in dif-
ferent aspects including mainly the screening and diagno-
sis of diabetic retinopathy,'® but also the diagnosis of
retinopathy of prematurity (ROP) by using trained non-
expert personnel to capture images and transfer data to

remote ophthalmologists,"’

as well as in glaucoma and
other eye diseases.””

Teleophthalmology has been previously described in
patients with AMD requiring IVL.?"*? Local ophthalmol-

ogists were able to examine and acquire macular OCT

Type of Injections Bevacizumab (Avastin) Aflibercept (Eylea) Ranibizumab (Lucentis) Total
Pre-COVID (Total Patients = 607)

Number of injections 475 (67.4%) 168 (23.8%) 62 (8.8%) 705
In-COVID (Total Patients = 394)

Number of injections 313 (59.8%) 160 (30.6%) 50 (9.6%) 523
Number of injections in Pre-COVID versus In-COVID P-value>0.9
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imaging on those patients and send this information, elec-
tronically, to the overseeing retina specialist, who recom-
mended the treatment with IVI and allowed patients to
their their
ophthalmologist.

continue overall eye care with local

Disasters and pandemics pose unique challenges to
health care delivery as physicians in every specialty find
themselves working at an exceptional moment. They are
the forefront of a fast-moving process that forces them to
accommodate to try to provide the best medical service to
their patients. The unfortunate occurrence of a pandemic is
an opportunity to set up an infrastructure for providing the
best retinal care using teleophthalmology with hybrid tele-
health visits. For COVID-19, social distancing, at variable
stringency levels, is likely to stay around for months or
even years,” and different diagnostic and therapeutic
approaches used during COVID-19 times may change
traditional ones.

Though our hybrid telehealth visits are not expected to
solve all the medical retinal diseases, they are well suited
for scenarios in which infrastructure remains intact and
clinicians are available to see patients. During the In-
COVID period, 35% of the scheduled patients for IVI
did not show up for their appointment vs. 14% for the Pre-
COVID period. The overall number of patients coming for
IVI has been reduced by COVID-19, but the number of
injections related to the number of patients remained over-
lapping, evidencing that the use of the hybrid telehealth
medical retina clinic maintained the continuity of IVI with
preservation of vision.

The main limitations of our report are its retrospective
nature and the short period of evaluation. The time to get
all retina images and patient’s files remotely and at
a hospital computer at the retinal clinics could not be
compared. Patients’ satisfaction and comparison with reg-
ular follow-up in clinics could not be determined. The
changes in the intraocular pressure (IOP), cataract or new
peripheral retinal abnormalities could not be obtained with
the use of this model.

In conclusion, a successful hybrid retinal telemedicine
service requires an advanced health systems network with
excellent communication and the ability to share electronic
data seamlessly. Telemedicine may offer a safe alternative
to traditional office visits but only in appropriate patient
and health care systems,”* and can help to prevent treat-
This
approach may be applied to other areas in ophthalmology

ment delay-related damage for maculopathies.

such as oculoplastics,>> neuro-ophthalmology,?® and

pediatrics ophthalmology,?” in which many of these exam-
inations can be performed externally and also in other
fields in medicine such as radiology, cardiology, pathology
and emergency services during the COVID-19 pandemic.

Patient and Public Involvement

Statement

Patients or the public were not involved in the design, or
conduct, or reporting, or dissemination plans of our
research.
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