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Abstract

Introduction: COVID-19 has disrupted how ophthalmic practice is conducted worldwide. One patient population that
may suffer from poor outcomes during the pandemic are those with age-related macular degeneration (AMD). Many
practices are performing some form of tele-ophthalmology services for their patients, and guidance is needed on how to
maintain continuity of care amongst patients with AMD using tele-ophthalmology.

Methods: A literature search was conducted, ending | August 2020, to identify AMD outcomes and telecare manage-
ment strategies that could be used during the COVID-19 pandemic

Results: 237 total articles were retrieved, 56 of which were included for analysis. Four American Academy of
Ophthalmology and Center for Disease Control web resources were also included.

Discussion: Risk-stratification models have been developed that let providers readily screen existing patients for their
future risk of neovascular AMD (nAMD). When used with at-home monitoring devices to detect nAMD, providers may
be able to determine who should be contacted via tele-ophthalmology for screening. Telemedicine triage can be used for
new complaints of vision loss to determine who should be referred to a retinal specialist for management of suspected
nAMD. To increase access and provider flexibility, smartphone fundus photography images sent to a centralized tele-
ophthalmology service can aid in the detection of nAMD. Considerations should also be made for COVID-19 trans-
mission, and tele-ophthalmology can be used to screen patients for the presence of COVID-19 prior to in-person office
visits. Tele-ophthalmology has additional utility in connecting with nursing home, rural, and socioeconomically disad-
vantaged patients in the post-pandemic period.
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Introduction Prevention (CDC) mandated that ambulatory medical
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postpone elective procedures.* Providers are encour-
aged to see patients via telemedicine and find alternative
means to see and treat patients.* Many ophthalmic
practices have also had to delay routine appointments
and are now conducting their practices via tele-ophthal-
mology.” The reduction in face-to-face appointments
prevents ophthalmic providers from performing tests
which can detect eye pathologies. One such disease is
age-related macular degeneration (AMD).

AMD is generally regarded as a disease of ageing, as
25% of all individuals older than 75 have some form of
the disease.® Neovascular AMD (nAMD) has a
10-15% prevalence amongst all subtypes of AMD
and is characterized by the presence of choroidal neo-
vascularization (CNV).%” Older adults are most likely
to be affected by AMD, however they are also the most
likely to experience death or disability as a result of
COVID-19 infection.**® Prior to the COVID-19 pan-
demic, patients with AMD faced barriers to receiving
timely care, such as delays in treatment initiation, dif-
ficulty getting specialists referrals, transportation issues
or poor general health.”'* For many patients, these
barriers are at risk of being exacerbated by the current
pandemic as providers and patients adapt to new
means of conducting practice via tele-ophthalmology.

Although many governments are considering reduc-
ing practice restrictions, COVID-19 continues to be
highly prevalent across the world. Furthermore, some
COVID-19 models predict that infections will wax and
wane throughout the fall, suggesting that COVID-19
risk will be heightened for the foreseeable future and
ophthalmic practices may continue to use tele-ophthal-
mology in the months to come.'*!'> Therefore, a dis-
cussion about the ways ophthalmic providers can use
tele-ophthalmology to safely maintain continuity of
care amongst AMD patients is urgently needed.

Methods

A literature review was performed by JM, CL, MD,
and EM of Google Scholar, Medline, Web of Science
and the NCBI affiliated Pubmed and LitCovid
ending 1 August 2020 with the keywords: age related
macular degeneration, telemedicine, tele-ophthalmolo-
gy, COVID-19, SARS-COV-2, retina, anti-VEGF
injections, home monitoring, neovascular, artificial
intelligence (Al), fundus photography, fundus angiog-
raphy, optical coherence tomography, Age Related Eye
Disease Study, home monitoring, primary care eye
imaging, Topcon Maestro2, and smartphone. AND
was used as a Boolean operator to focus search results.
The literature search’s goal was to identify the current
clinical course and management of patients with AMD,
and causes and outcomes related to diagnostic or treat-
ment delay, in addition to potential diagnostic or

therapeutic advancements that could be deployed
during the COVID-19 pandemic. No limits were
applied on the publication date. In total, 226 articles
were found using these criteria, 14 of which were dupli-
cates. For each retrieved article, JM and CL screened
the title and abstract. Articles that did not match the
study goals were excluded (n=135). The full text of
(n=77) eligible articles was obtained for assessment
by JM. Non-COVID-19 editorials, studies missing
patient outcomes, conference abstracts, retracted stud-
ies, and case reports were not selected (n=21). Eleven
articles were retrieved from direct query: two articles
regarding COVID-19 provider safety and testing and
nine articles regarding COVID-19 transmission dynam-
ics and clinical features. Finally, 56 studies were includ-
ed in the analysis, and data were supplemented with
information  from  American  Academy of
Ophthalmology (AAO) and CDC web resources
(n=4). A literature review flowchart is shown in
Supplemental Figure 1.

Literature results were categorized into four clinical
domains: screening, prevention, triage, and diagnosis.
These clinical domains represent the key modalities of
non-therapeutic management of patients with any
underlying medical complaint, including AMD.
Furthermore, articles that discuss expansion of patient
access to ophthalmic imaging, a critical component of
AMD diagnosis, using innovative methods were
grouped separately. A summary of our findings is
shown in Table 1.

Screening for nAMD

AMD is traditionally screened for during regular
optometrist or primary care appointments. The AAO
recommends screening for adults older than 65 every
1-2 years. Screening is designed to identify AMD
before the development of clinical symptoms and
CNV.'® Current evidence suggests that screening in the
general population for AMD and other causes of vision
loss is of unclear benefit in the United States.'’
Therefore, annual in-person eye exams can be safely
delayed for patients that have not been previously diag-
nosed with AMD until an effective therapy or vaccine is
introduced.

For those previously diagnosed with early AMD,
there is a 1-18% progression to late stage AMD over
5 years.'® Providers can benefit from applying a simple
risk-stratification model in determining who to screen
for nAMD. One study proposed a risk-stratification
model on the presence of large drusen (>125um) and
retinal pigment epithelial changes.'” Each patient was
given a score between 0 and 4 based on the presence
of either feature in each eye. Patients with scores of
1-2 had a 3-9% of progression to nAMD at 5 years."



672

Journal of Telemedicine and Telecare 28(9)

Table 1. Summary of evidence-based recommendations.

Finding

Rationale

Screening Delaying in-person AMD screening in the general
public is safe for duration of COVID-19
pandemic

Employ validated risk-stratification models
amongst existing patients with AMD and use
tele-ophthalmology to maintain appointments
for high-risk patients, including those with
previous history of nAMD

Patients with subjective complaints of metamor-
phopsia, dyschromatopsia without micropsia
elicited via telemedicine should be referred
promptly to a retinal specialist.

Use FDA-approved in-home monitoring devices
amongst existing patients with AMD to detect
emergence of CNV

Conduct initial patient visits via telemedicine or
tele-ophthalmology

Utilize smartphone FP and/or primary care
imaging to facilitate the initial detection of
nAMD

Prevention

Diagnosis

Limit patients in-office visits unless clinical suspi-
cion for nAMD s high

Safety Promote RT-PCR testing for COVID-19 for

patients and providers before providing care

US Preventative Task Force suggests that annual eye exams are of
unclear benefit'’

Risk of nAMD is high amongst certain subgroups with AMD'?

Appointments may be backlogged post-pandemic which can fur-
ther exacerbate delays in screening of high-risk patients

Clinical symptoms of metamorphopsia and dyschromatopsia
without micropsia is strongly correlated to nAMD,
even in the presence of other subjective symptoms>®

In-home monitoring devices are more likely to detect CNV with
less visual impairment than regular in-person clinical visits2? !

In-home monitoring had higher rates of patient compliance”‘“

Tele-visits limit the number of face-to-face interactions with
patients and limit the risk of COVID-19 transmission

Smartphone FP and/or primary care retinal imaging provides a
means of determining who should be seen in-office by the
retinal specialist‘“""g’50

AAO endorsed instructions on how to perform smartphone FP
are readily available ¥

Minimizing the number of face-to-face visits reduces the risk of
COVID-19 transmission

Maximize utility of scarce testing resources amongst patients with
highest need

Asymptomatic carriers may drive COVID-19 sprea

Expanded COVID-I9 screening may reduce the risk of transmis-
sion during interactions

Ophthalmologists are at an increased risk of COVID-19
transmission®*>°

d52

AMD: Age-related macular degeneration, NAMD: neovascular age-related macular degeneration, COVID 19: Corona virus novel disease 2019,
CNV: Choroidal neovascularization, FDA: food and drug administration, FP: Fundus photo, AAO: American Academy of Ophthalmology, RT-PCR:

reverse transcriptase polymerase chain reaction.

However, patients with higher scores of 34 had a
5-10% risk to progress to nAMD at 1 year." In addi-
tion, previous diagnosis of nAMD is a strong indepen-
dent risk factor for the development of contralateral
nAMD, especially with predisposing risk factors.”?!
Risk for a second diagnosis of nAMD increases approx-
imately 10%, 28%, and 42% at 1, 3, and 5 years, respec-
tively. The risk of nAMD amongst patients with
high-risk clinical features and previous diagnosis of
nAMD suggests that they may strongly benefit from
continued screening  through tele-ophthalmology
during the pandemic, although their model did not con-
sider specific risk factors, such as smoking status.”
Those at intermediate risk of progression and other
risk factors can likely be screened after local provider
restrictions are lifted, although tele-ophthalmology may
still be beneficial as a first-line contact with these
patients as COVID-19 remains prevalent. Importantly,
patients can be stratified quickly using chart review,

which eases provider burden when determining which
patients to contact via tele-ophthalmology.

Prevention of nAMD

Patients with non-nAMD should be maintained on
existing treatment plans.'®*® Existing patients should
be counselled on smoking cessation, weight loss, and
antioxidant supplementation in concordance with the
Age-Related Eye Disease Study 2 (AREDS2), all of
which can help prevent progression to nAMD.*
Consultations with existing patients can be provided
via a tele-ophthalmology discussion, eliminating the
need for physical face-to-face interactions.

Early detection of CNV is the greatest determinant
of future visual acuity in the years following diagnosis
of nAMD.? 27 Physicians can suggest one of the two
FDA-approved in-home nAMD monitoring devices
for patients with existing AMD such as the
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Forseehome home device (Notal Vision, Tel Aviv,
Israel) and MyVisionTrack (Genentech, San
Francisco USA) smartphone application, which both
use hyperacuity tests to monitor for nAMD.?** The
Forseehome device requires patients detect linear dis-
tortions delivered through an industry-sponsored plat-
form, whereas the MyVisionTrack application utilizes
radial frequency patterns to have patients perform
shape discrimination tasks.*®*? One study of the
Forseehome device demonstrated that patients who
used the home device were more likely to have higher
visual acuity at time of CNV recurrence, although the
MyVisionTrack application and other methods have
also shown efficacy.”®?* 3! However, their effectiveness
outside of monitoring at-risk patients for nAMD is
unknown, as patients enrolled in one study all had
existing AMD and those with existing visual defects
had a 20% screen failure rate.?” To aid in tele-ophthal-
mology visits with at-risk patients, we suggest that pro-
viders discuss in-home monitoring for all patients
diagnosed with AMD and facilitate their use in all at-
risk patients.

Triage for nAMD

The AAO and CDC both recommend that all non-
urgent services be provided via telemedicine or tele-
ophthalmology.*’ Tele-ophthalmology is an evolving
means of expanding access to ophthalmic care, espe-
cially for those who may not have access to regular
care, such as rural and underserved patients.*” In addi-
tion, the AAO developed well-defined guidelines for
provider reimbursement and billing using tele-ophthal-
mology, although they are less clear on how to proceed
about conducting teleophthalmic practice for providers
who are unfamiliar with it.** For those with new com-
plaints of vision loss and no previous ophthalmic care,
initial telemedicine encounters may be performed with
a primary care provider (Figure 1). If the complaint is
not deemed an emergent, sight-threatening condition,
then a referral can be generated to tele-ophthalmology
for diagnostic evaluation and confirmation of AMD.
Triage of patients who call with complaints of vision
loss should be a priority. Multiple studies have found
that increasing the time interval between diagnosis and
treatment of nAMD leads to a higher degree of visual
acuity decline.”**3% Extrapolating this information, it
is prudent to assume that vision loss is also occurring
during the interval between onset of symptoms and
time of patient presentation. Therefore, distinguishing
nAMD and other forms of acute vision loss from ear-
lier stages of AMD via telemedicine is imperative.
Worsening vision loss is a prominent feature of
nAMD but is not a distinctive feature. One study of
subjective symptoms in nAMD found that the presence

of metamorphopsia, dyschromatopsia in absence of
micropsia were strongly correlated with nAMD.%
However, the presence or absence of other features,
such as a central dark spot, should not exclude the
diagnosis of nAMD, but they are less specific.*® Any
provider who discovers this combination of symptoms
via telemedicine may benefit from generating a direct
tele-ophthalmology referral to a retinal specialist for
further evaluation. Prompt referral to a retinal special-
ist can minimize diagnostic and treatment delays, while
maximizing the patient’s current visual acuity.

All patients should receive a health telemedicine
consultation and if nAMD is suspected, providers
should initiate an ophthalmology referral for diagnos-
tic confirmation and treatment. Traditional tele-oph-
thalmology programs have focused on using
telehealth to arrange and read optical coherence
tomography (OCT) images to confirm the diagnosis
of nAMD; however, other models that utilize central-
ized ophthalmologists to evaluate complaints have also
been proposed.*>*’ Clinical trials of tele-ophthalmolo-
gy for detection of AMD and diabetic retinopathy have
been shown to be equal to visiting an in-person retinal
specialist, in terms of diagnostic accuracy, time to refer-
ral, and visual outcomes, while also increasing patient
participation in follow-up care.’” Although providers
should utilize tele-ophthalmology services whenever
possible, many proposed programmes rely on inter-
mediates, such as imaging facilities, whose availability
may vary, and patients may eventually have to come
into a physical ophthalmic practice to receive diagnos-
tic confirmation or treatment of nAMD.

Diagnosis of NAMD

The diagnosis of AMD is made through a combination
of clinical symptoms, visual acuity testing, and fundus
imaging.” AMD is diagnosed via colour fundus pho-
tography (FP) which shows the presence of drusen.®
While signs of CNV may be detected via FP, fluores-
cein angiography (FA) can confirm the presence of
CNV. OCT is commonly used in conjunction with
FA, which provides a means of evaluating retinal thick-
ness and sub-occult CNV.*® OCT is often used to non-
invasively measure disease progression and monitor
response to treatment.®

OCT is indispensable in the current management of
AMD, as it can readily recognize CNV before the pres-
ence of symptoms.?® OCT provides a similar sensitivity
and specificity in the initial detection of nAMD as com-
pared with FA at 94-100% and 80.8-98%, respective-
ly.***° However, FP also provides a means to diagnose
nAMD, and one study reported 100% specificity and
78% sensitivity as compared with FA.*° The high spe-
cificity suggests that FP can be used to quickly rule in
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Visual Symptoms

Telemedicine visit with
PCP/Ophthalmologist

Triage
Yes
Does patient need o) Send to emergency
immediate treatment? = services
No
Y
Refer to

tele-ophthalmology if
intial visit was with
PCP

Y

Schedule patient for

Is new-onset nAMD Patient tests positive for

L.
suspected? i COV]?-]? RT-PCR > COVID-19
Yes esting
No
Y 4 v
Ef,l::(lﬂet;:iﬁ?z:f;; Patient tests negative Follow CDC, AAO, and
cltjonditi onp for COVID-19 hospital guildines

A

Schedule in-office
testing with rentina
specialist for nAMD

Y

Diagnosis of nAMD
and initiation of
treatment

Figure I. Flow algorithm to evaluate the complaint of vision loss due to NnAMD during the COVID-19 pandemic. Initial telemedicine
encounters with a primary care provider can determine the need for immediate treatment and generate referrals to tele-ophthal-
mology if no immediate threat to vision is present. For patients who have existing ophthalmic care, the initial tele-visit can take place
via tele-ophthalmology directly. Tele-ophthalmology can determine the need for in-person testing and schedule COVID-19 RT-PCR
testing for those in need of in-person testing. Positive titers should follow local protocols about how to proceed, before initiating in-
office testing.

PCP: Primary care provider, nAMD: neovascular age-related macular degeneration, COVID 19: Corona virus novel disease 2019,
CDC: Centers for Disease Control and Prevention, AAO: American Academy of Ophthalmology, RT-PCR: reverse transcriptase
polymerase chain reaction
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High risk AMD patients

Patients with macular

abnormalities detected
via home monitoring

Y

Perform primary care
retinal imaging and/or
refer to
tele-ophthalmology

A

y

Complete appropriate
workup for suspected
condition

Yes g .
Is new-onset nAMD o ?géciuljlelgqrrgn]t) é‘oRr Patient tests positive for
suspected? = COVID-19
Testing
No
Y A y

Patient tests negative
for COVID-19

Follow CDC. AAO, and
hospital guildines

y

Schedule in-office
testing with retina
specialist for nAMD

4

Diagnosis of nAMD
and initiation of

treatment

Figure 2. Flow algorithm of nAMD workup to maintain continuity of case for AMD patients during the COVID-19 pandemic. High-
risk AMD patients and those with macular abnormalities detected via home monitoring should have initial encounters performed via
tele-ophthalmology. Smartphone FP can also be scheduled to rule in the potential diagnosis of new onset nAMD. If NnAMD is
suspected, patients can be referred for COVID-19 RT-PCR testing in preparation for in-office testing and treatment.

AMD: age-related macular degeneration, nAMD: neovascular age-related macular degeneration, COVID 19: Corona virus novel
disease 2019, CDC: Centers for Disease Control and Prevention, AAO: American Academy of Ophthalmology, RT-PCR: reverse

transcriptase polymerase chain reaction

nAMD, especially in patient populations with a high
pretest probability.

Two groups that have an increased probability for
nAMD are patients who had an elevated risk via the
presence of clinical features who have upcoming sched-
uled appointments and patients with home monitoring
devices that detect nAMD. Providers can perform a
tele-ophthalmology consultation with these patients
to determine if they are able to come in directly for
imaging (Figure 2). Some primary care providers can
take retinal images directly in the office; however,
results should be sent to a centralized ophthalmologist
who can help interpret imaging results and guide next
steps in care. If clinical suspicion is high, the primary

care team or ophthalmologist can discuss the
benefits and risks of an in-person visit with a retina
specialist for further testing or treatment. Risk stratifi-
cation has been discussed previously, and those who
are at the highest risk may benefit from bypassing
tele-ophthalmology or smartphone FP and proceeding
directly to COVID-19 RT-PCR testing in preparation
for in-office testing.

Diagnosis of nAMD may be complicated by delays
in patient presentation. Often, patients with nAMD are
asymptomatic or do not recognize the onset of vision
loss. Therefore, many patients present acutely with
nAMD.*' One study found that amongst patients diag-
nosed with nAMD, approximately half waited 1-4
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weeks from the onset of symptoms to visit a provider
and over 25% waited longer than 1 month."* These
delays may be further complicated by COVID-19.
Evidence from the United Kingdom suggests that
emergency department visits for non-COVID-19
issues have decreased.*” Although the relationship
between COVID-19 prevalence and patient presenta-
tion for complaints of acute vision loss is unknown, it
may compound on other factors that cause patients to
delay seeking medical care, even when care is per-
formed via telemedicine.

Increasing access to ophthalmic imaging
during the COVID-19 pandemic

FP, FA, and OCT are traditionally performed in an in-
office setting. However, recent developments suggest all
three techniques can be performed remotely, using
handheld devices or smartphones.** *® Smartphone-
based FP has been proposed as a mobile alternative
to traditional in-office FP. The AAO endorses an
online wiki-how for providers to conduct smartphone
FP, using free software and a 20-diopter lens.*’
Smartphone FP showed similar rates of detection of
diabetic retinopathy when compared with traditional
FP and represents a promising potential option for
diagnosing nAMD.* However, smartphone FP has
not been validated in the diagnosis of AMD.
Smartphone FA has been developed, although mainly
as a proof of concept.** Smartphone camera quality
has improved since the development of smartphone-
based retinal imaging; however, advanced training
may be necessary to take high-quality macular
images, making smartphone FP potentially unsuitable
for community-dwelling patients.*” OCT can also be
performed remotely, using a handheld device.*?
However, unlike smartphones, OCT scanners may
not be cost-effective or readily accessible for all pro-
viders. The major upside of these innovations is their
portability and ability to easily integrate with tele-oph-
thalmology, which may expand access to care for
underserved patients or those in regions particularly
afflicted by COVID-19.* Nevertheless, at-home retinal
imaging largely remains an unmet clinical need.
Primary care OCT imaging can limit the number of
provider visits and reduce diagnostic delay, but still
requires patients to come in for a face-to-face visit,
which may be unpalatable during the COVID-19 pan-
demic, especially for patients with underlying comor-
bidities associated with poor COVID-19 outcome, such
as cardiovascular disease or diabetes mellitus.*>°
Therefore, it may be useful to employ alternative
models where ophthalmic imaging can be delivered
directly to the patient. Handheld devices or

smartphones can be employed for this purpose; how-
ever, image quality remains a limiting factor. Like a
mobile health clinic, OCT can also be retrofitted for
mobile use in a vehicle or other public place. During
the COVID-19 pandemic, mobile retinal imaging may
be particularly useful for nursing home patients, where
many at-risk patients can be screened in series, increas-
ing patient throughput while minimizing the total
number of potential COVID-19  exposures.
Importantly, differences in clinical outcomes between
currently commercially available OCTs are unclear,
and technological adoption of primary care or mobile
OCTs is not free.’! Furthermore, a current limitation
of telecare platforms is their inability to delivery sight-
saving procedural treatments alongside imaging in the
same visit, which may also shift costs of care. Before
widespread implementation of alternative imaging
modalities, cost-benefit analyses should be conducted
to estimate true cost savings and determine economic
feasibility. Such studies are further complicated by
technological change within ophthalmology, which
can simultaneously impact patient outcomes, care
delivery and healthcare costs.

Provider and patient safety

Patient and provider safety should be made the highest
priority. Patients should be questioned for symptoms of
COVID-19 via tele-ophthalmology prior to any in-
person visit. For those with symptoms of COVID-19,
testing or treatment should only be initiated if an imme-
diate threat to vision is present. Asymptomatic carriers
are hypothesized to be drivers of COVID-19 spread and
RT-PCR testing of patients prior to all in-person patient
visits is recommended, which can be arranged via tele-
ophthalmology.>> Providers may also benefit from
receiving COVID-19 RT-PCR and antibody testing
before returning to see patients. Although local protocols
may vary for how to proceed after a positive test, it may
be beneficial to have at least one negative test 48 hours
prior to visits to confirm infection eradication before ini-
tiating in-person testing or therapy, consistent with the
Stanford University Protocol.>*>*  Ophthalmologists
spend a considerable time performing procedures
around the nares, placing them at high risk of COVID-
19 infection.>* Furthermore, COVID-19 can cause ocular
symptoms and may be transmissible through the mucus
membranes of the eye, so extreme caution is warranted if
a patient is determined to need in-person testing through
telemedicine or tele-ophthalmology.>> All providers
should wear complete protective gear during patient
visits, including a gown, gloves, eye protection and a
NO95 mask whenever possible. Given current supply
shortages, providers should adhere to previous AAO
and CDC guidance concerning use of PPE.*?
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Future directions

Innovation in ophthalmology is driven by financial and
technological investment from industry. Technologies
integrating artificial intelligence (AI) with ophthalmic
imaging may increase patient throughput and cost effi-
ciency of retinal imaging. For example, one study of an
industry-created deep learning algorithm of retinal
imaging databases revealed a 93.2% sensitivity and
88.7% specificity, respectively, for detecting nAMD.
In fact, a machine-learning algorithm received FDA
clearance for detection of diabetic oedema, the first
machine-learning algorithm approved for any diagnostic
use.”’ Machine learning increases clinician autonomy
and provides instantaneous image interpretation, argu-
ably expanding retinal imaging for use in primary care
and resource-poor settings.” Importantly, Al has yet to
be externally validated for diagnosing AMD.%®
Algorithms often reject low-quality images and struggle
to identify rare conditions, such as ocular tumours, so
Al may not always be superior to visiting a trained ret-
inal specialist.’® Other potential applications of Al
include risk stratification, predicting who is at high
risk of progression to nAMD.*% AI can likely
modify costs of care delivery, although more studies
are needed to examine how the costs of Al systems
gets passed on to the patient and their effect on provider
reimbursement.

During the COVID-19 pandemic, strong partner-
ships between industry and clinicians may benefit
patients by speeding up the pace and implementation
of new innovations. Although business partnerships
can shift how ophthalmic care is delivered during the
pandemic and beyond, ethical, legal, and socioeconom-
ic concerns should be addressed prior to engaging with
industry partners. The exact modality of how to do this
may be subject to legal or regional variation, and fur-
ther research is needed to examine the most efficacious
means by which to improve future delivery of quality
eye care beyond the COVID-19 pandemic.

Conclusion

Here, we have reviewed existing evidence and made
practical suggestions to help facilitate continuity of
care of patients with AMD during the COVID-19 pan-
demic using telemedicine and tele-ophthalmology.
Ophthalmic providers can benefit from using existing
technology and telehealth models to expedite diagnosis
and treatment of nAMD. Ophthalmological practices
can refer to AAO or local guidelines for provider reim-
bursement and billing using tele-ophthalmology.
Tele-ophthalmology may be implemented post-
COVID-19 pandemic for patients who are traditionally
underserved, such as patients in nursing homes or rural

and low socioeconomic status patients who lack access
to ophthalmic care. Ophthalmology practices should
view the COVID-19 pandemic as an opportunity to
employ tele-ophthalmology strategies that may broad-
en access to ophthalmic care for future patients, while
reducing adverse visual outcomes.
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