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Purpose: To report the impact of COVID-19 on retina practices in three different “hot spot” 
cities in the United States.
Patients and Methods: The authors assessed data of encounters and intravitreal injections 
from March 16th to May 8th 2020, at different offices specializing in retina in the United 
States. All three practices are located in COVID-19 hot spot zones. One practice was in an 
academic setting, one practice was in a private multispecialty setting, and one practice was a 
solo private vitreo-retina practice. All practices were focused on emergent/urgent care, and 
the results were compared to preCOVID-19 weekly averages.
Results: A significant decrease in the number of encounters and injections was revealed in 
all three centers involved in this review. There was a decrease of 87% in encounters (156 
patients were seen only) and a decrease of 58% (126 patients) in intravitreal injections in 
Weill Cornell Medical College in NYC and a decline of 59% (569 patients) in encounters and 
a decrease of 64% (280 patients) of intravitreal injections at the Ophthalmic Consultants of 
Boston and Tufts University School of Medicine in Boston. The decline at Miami Ocular 
Oncology & Retina in Miami was 37% (1198 patients) in the encounters and 30% (867 
patients) in the injections.
Conclusion: This manuscript documents a specific example illustrating that COVID-19 has 
led to a significant decrease in specialized health services. The degree of infection and 
mortality rate at each hot spot had a direct impact on the practice volume; however, the type 
of practice setting also played a role.
Keywords: COVID-19, pandemic, retina, ophthalmology, medical practice

Introduction
In just a few months, the COVID-19 pandemic has reshaped the modern world in 
unprecedented ways. It has raised fear, anxiety, and uncertainty and it has abruptly 
changed our way of life. On January 20th, 2020, the Centers for Disease Control 
and Prevention (CDC) confirmed the first case of COVID-19 in the United States, 
in the state of Washington.1 The first death from coronavirus in the US was then 
reported in the state of Washington on February 29th.1 Public activities began to 
cease, businesses began to close, and restrictions were expanded, with stay-at-home 
orders issued on March 20th in New York, March 22nd in Massachusetts, and 
March 24th in Florida. On March 21st, the ASRS issued recommended measures 
for seeing patients and defined the urgent and emergent case guidelines in accor
dance with guidelines from many state health departments, the AAO, and the US 
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Surgeon general’s warning.2,3 Broadly, the universal strat
egy to combat this pandemic has been to flatten the infec
tion rate curve in order to prevent medical facilities across 
the world from getting overwhelmed with severe cases. 
This strategy has generally been implemented in the form 
of social isolation. Most governments issued stay-at-home 
orders to their citizens and many businesses that were 
deemed “non-essential” were temporarily closed. The 
healthcare industry is essential; however, medical priority 
has turned toward patients affected by the virus. Medical 
practices in virtually all specialties not directly related to 
the novel coronavirus have experienced drastic changes. 
The number of patient encounters and the number of 
medical procedures have dramatically fallen. In ophthal
mology, office visits were broadly reduced to urgent and 
emergent cases only, with most routine visits being 
delayed and elective surgeries postponed.2,3 The purpose 
of this manuscript is to describe the pandemic’s effect on 
three different retina practice modalities in three different 
hot spots in the United States. This report will also high
light the importance of preparedness for early care in the 
event of an unexpected disaster.4

Patients and Methods
This report reviews the data of patients seen from March 
16th to May 8th, 2020, as national awareness rose against 
the virus. These patients were seen in three different loca
tions: The vitreoretinal service of Ophthalmic Consultants 
of Boston (OCB) in Boston, Massachusetts; The 
Department of Ophthalmology, Weill Cornell Medical 
College, New York-Presbyterian Hospital in New York, 
New York; and Miami Ocular Oncology and Retina 
(MOOR) in Miami, Florida. The data analyzed in this 
manuscript represents patient encounters from a single 
retina specialist at each center.

Patients Eligibility and Exclusion Criteria
The authors included urgent and emergent patients, 
defined by the American Society of Retina Surgeons 
(ASRS) and the American Academy of Ophthalmology 
(AAO) guidelines.2,3

Patients that benefited from virtual visits or phone call 
encounters, urgent and emergent surgery cases, pediatric 
patients that required examination under anesthesia, and 
premature infants that were examined in the neonatal 
intensive care unit were not included in this review. 
Patients included in this review were seen in the clinic 
after implementing the following guidelines:2,3,5-7 Prior to 

the visit, patients were educated on adequate measures to 
protect themselves and others via email and/or social 
media. During appointment confirmation calls, all patients 
were reminded to wear a mask to the office and were 
asked about any COVID-19 related symptoms or suspi
cious contacts. If they exhibited any COVID-19 related 
symptoms, patients were asked to self-isolate, and their 
appointment was rescheduled to at least two weeks into 
the future or they were referred to hospitals equipped to 
manage COVID-positive patients. For patients without 
symptoms, appointment times were spaced out between 
patients. Additionally, patients who wished to wait in their 
car after checking in were given the opportunity to do so. 
Furthermore, patients’ companionship was limited.

Once in the office, pertinent COVID-19 symptoms 
were rechecked with all patients at the front desk, as 
well as if there was any contact with infected or suspected 
infected individuals. If there was any evidence of one of 
these previous criteria, the patient was immediately sent 
home and it was recommended that they contact their 
primary care physician. Social distancing rules were 
applied, particularly in the waiting area. Wearing a mask 
for both patients and personnel was required. The rooms, 
ophthalmic equipment, and contact surfaces were vigor
ously cleaned with disinfectant between patients.

Data Collection and Assessment of Bias
The collection of data was collected and reviewed from 
the three locations accordingly. The analysis was then 
focused on each center’s performance before the pandemic 
and the performance evolution throughout the initial 8 
weeks of the pandemic. The limitations of this study are: 
the small number of locations sampled; the minor disparity 
of the retina practices included in the review, as two of the 
practices are in a private setting (MOOR and OCB) and 
one is in an academic setting (Weill Cornell); and the 
geographic location, as this study only reports the experi
ence of 3 retina practices in the USA. However, the goal of 
this review is not a comparison of the impact of the 
pandemic throughout multiple regions; rather, it is meant 
to be a historical snapshot on how the pandemic has 
affected these different retina practices in different loca
tions. The encounter and treatment data during the pan
demic have been compared to the pre-COVID-19 weekly 
averages.

This study is approved by Larkin Hospital Institutional 
Review Board, Miami, Florida, USA (affiliated with MOOR). 
The patient's consent waiver is assigned for retrospective 
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studies. The patient’s data confidentiality is respected, and this 
study is compliant with the Declaration of Helsinki.

Results
For a period of 8 weeks, from March 16th to May 8th, 2020, 
there was a significant drop in patients’ visits and intravitreal 
injections. In OCB, there were 569 encounters and 280 
injections, with an average of 71 encounters per week and 
35 injections per week. This represents a drop of 59% for 
encounters and 64% for injections, as the weekly average of 
encounters prior to COVID-19 crisis was 156 encounters per 
week and 98 injections per week. The highest drop was 
registered the week of April 6th with a decline of 75% in 
encounters (43 encounters) and a decline of 76% in injec
tions (23 injections performed). (Figure 1 and Table 1)

In the Weill Cornell clinic, during the same 8 weeks, 
there were 156 in encounters and 126 in injections. The 
average of encounters was 19 per week, which was 87% 
lower than the average seen before the pandemic, 152 
encounters per week. Similarly, the average number of 
injections per week declined by 58% with a new average 
of 15 injections post-COVID-19 compared to an average 

of 38 injections per week pre-COVID-19. The steepest fall 
in these numbers was registered the week of March 30th 

with a decline of 100% in both encounters and injections 
(0 patients). (Figure 1 and Table 1)

In MOOR, there was a total of 1198 patient encounters 
and a total of 867 intravitreal injections with an average of 
149 encounters per week and 108 injections per week. 
Following the pandemic surge, there was a weekly average 
drop of 39% in encounters compared to the pre-COVID-19 
average number set at 240 encounters per week. The high
est drop of 53% occurred the week of March 23rd with 
112 encounters. Similarly, there was a decrease of 30% in 
the weekly average of intravitreal injections, compared to 
the pre-COVID-19 average number set at 156 injections 
per week (Figure 1). The highest decrease of intravitreal 
injections was also seen the week of March 23rd, with a 
drop of 46% with 84 injections (Figure 1 and Table 1).

When comparing the percentages of drops in encoun
ters and injections in these 3 locations, it is clear that these 
hot spot zones were affected differently. Weill Cornell was 
the most affected, as the drop throughout this period was 
between 76% and 100% in patient encounters; to a lesser 
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Figure 1 Weekly evolution of encounters and intravitreal injections during the initial 8 weeks of COVID-19 pandemic.
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extent, the impact on the percentage of injections varied 
between 21% and 100%. The Boston location in this study, 
OCB, was the second most affected, with a decline of 
encounters between 46% and 75%, and a decline in injec
tions between 51% and 76%. MOOR in Miami was the 
least impacted of the three centers, with a decline of 
patient encounters between 15% and 53%, and in injec
tions between 12% and 46%. (Figure 1 and Table 1)

Discussion
The first confirmed infection in Massachusetts was regis
tered in Boston on February 1st and the first confirmed 
infected cases in New York state and Florida were both 
announced on March 1st. As of May 9th, the death tolls 
from COVID-19 had reached 26,683 in New York State; 
4898 in Massachusetts, and 1631 in Florida.8

There was a significant impact of the pandemic on 
ophthalmology practices in general, and retina practices 
specifically; however, the impact on retina practices was 
variable given the critical importance of maintaining treat
ment with anti-VEGF injections in diseases such as neo
vascular age-related macular degeneration (AMD), 
diabetic macular edema, retinal venous occlusive disease, 
diseases which could result in irreversible vision loss with
out such treatment. The degree of impact was felt differ
ently in different hot spot zones. For instance, the impact 
in NYC was significantly higher than the other areas; it 
reached 100% with no retina cases seen in the week of 
March 30th, 2020. Following that week, numbers in NY 
continued to be low. This may be explained by several 
factors: Firstly, the death toll and number of cases were 
significantly higher in New York. Secondly, in New York, 

and to a lesser extent in Boston, some of the ophthalmic 
healthcare providers were redeployed to assist with 
COVID-19 infection cases in emergency rooms and inten
sive care units. This was especially true for academic 
centers, such as Cornell. Most academic settings closed 
their clinics to non-COVID-19-related specialties. As a 
result, the ophthalmic workforce was lower. In hot spot 
areas, many private ophthalmology practices were also 
widely shut down, and the few that stayed open were 
very restricted, as patients with COVID-19 were priori
tized in most hospitals. In this way, practice setting played 
a major role in patient volume during the pandemic. 
Patients may also have been hesitant to come to visits in 
areas with such high profile disease rates such as NY and 
Boston.

Furthermore, the pandemic impact on jobs has widely 
affected these regions and many ophthalmology practices 
have had to lay off or furlough their employees. The 
approach affecting the staffing was different, depending 
on each ophthalmology practice and its individual 
characteristics.

South Florida deals with natural disasters more fre
quently than the rest of the country due to frequent threats 
of hurricanes annually.4 Although the COVID-19 pan
demic is a vastly different disaster when compared to a 
hurricane, state-wide disaster readiness may have aided 
practice management decisions regarding this novel disas
ter. The Miami practice’s implementation of strict mea
sures protecting its staff and the patients allowed patients 
to gain confidence in being safe while being seen. Access 
to appropriate PPE, appropriate patient screening, and a 
commitment to our patients and our staff helped prevent 

Table 1 Weekly Percentage of Decrease in Encounters and Intravitreal Injections in the 3 Retina Practices During the Initial 8 Weeks 
of COVID-19 Pandemic

Encounters Encounters Encounters Injections Injections Injections

Weill Cornell OCB MOOR Weill Cornell OCB MOOR

Pre COVID-19 152 156 240 38 98 156

Week 1: 3/16 36 (76%)* 84 (52%) 204 (15%) 30 (21%) 34 (65%) 100 (35%)

Week 2: 3/23 19 (87%) 59 (66%) 112 (53%) 9 (76%) 25 (74%) 84 (46%)
Week 3: 3/30 0 (100%) 61 (65%) 160 (33%) 0 (100%) 35 (64%) 111 (28%)

Week 4: 4/6 15 (90%) 43 (75%) 135 (43%) 13 (65%) 23 (76%) 103 (33%)

Week 5: 4/13 9 (94%) 84 (52%) 135 (43%) 10 (73%) 44 (55%) 103 (33%)
Week 6: 4/20 19 (87%) 60 (65%) 134 (44%) 17 (55%) 26 (73%) 113 (27%)

Week 7: 4/27 28 (81%) 94 (46%) 164 (31%) 14 (36%) 45 (54%) 116 (25%)

Week 8: 5/4 30 (80%) 84 (52%) 154 (35%) 23 (39%) 48 (51%) 137 (12%)
8 weeks average percentage decrease 87% 59% 37% 58% 64% 30%

Note: * patients present (percentage decrease).
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the need to furlough employees in Miami. Furthermore, 
despite the risk of infection and state-wide stay-at-home 
orders, many patients understood the need to visit the 
office, as their risk of losing sight or having a tumor- 
related complication outweighed their fear of contracting 
COVID-19. This difference in patients’ perspective is 
probably additionally impacted by the fact that there was 
less impact from the virus in Florida compared to the other 
hot spot zones, with less infected cases and deaths. 
Although the threat of infection was the ultimate concern 
for patients, other contributing exacerbated uncertainty 
surrounding the virus. One of the concerns that the pan
demic revealed was the virus testing availability.1 This 
concern was felt by both healthcare workers and the 
patients. Fortunately, virus testing possibilities are cur
rently becoming increasingly available. This is particularly 
beneficial for the medical personal and patients undergoing 
surgeries. It also allows a wider scale of testing and thus 
infection prevention, as the number of asymptomatic cases 
spreading the virus is thought to be considerable.9,10 The 
pandemic has also disrupted manufacturing. Fortunately, 
there have not been significant shortages in ophthalmic 
medications necessary for patient care. Shortages were 
felt in masks and other PPE, and it was preferable that 
patients bring their own masks, if possible. Similarly, no 
shortages of prescribed drugs have been reported from the 
patients thus far. It was crucial to ensure the continuation 
of medical therapies production so that they were made 
available for our patients in a timely manner; this also 
applied to PPE and the mask shortage situation that is 
starting to be resolved.

Another issue the pandemic has raised is the subject of 
remote care and telemedicine. Telemedicine is a practice that 
has emerged in recent years and COVID-19 pandemic has 
brought this technology to the spotlight. Numerous studies 
have demonstrated that telemedicine is as safe and accurate 
as face to face encounters.11–13 Nevertheless, the limits of 
telemedicine are undeniable when it comes to certain dis
eases as imaging and further examination steps are required. 
However, this can be resolved by developing and innovating 
technology that will allow imaging from a distance,13 and 
possibly link them to an approved system of artificial intelli
gence to minimize errors and ensure more accuracy.14–19 

Telemedicine allows remote care, avoids unnecessary patient 
visits, but is also cost-effective when it comes to socioeco
nomics and geographic barriers for patients.12,20

Nevertheless, in most retina practices, telemedicine in 
its current form did not prove to be helpful enough in 

terms of taking care of complex patients, as the majority 
of them required imaging and treatment. Treatment delay 
is directly related to vision loss in patients with chronic 
vascular activity. Furthermore, the elderly population did 
not feel comfortable to switch to telemedicine, which may 
require learning and adjusting skills. Perhaps in the future, 
telemedicine for retinal patients, especially those receiving 
injections, will be more applicable when advancements in 
home monitoring, such as home OCT (now in develop
ment) are available.

Conclusion
Although this manuscript is not a comprehensive evalua
tion of the effects of the pandemic on all of ophthalmol
ogy, these results show that the three centers that were 
evaluated were significantly affected by the global 
COVID-19 outbreak. Living with the threat of COVID- 
19 has currently become the new normal. However, 
patients that require ongoing treatment are at risk of severe 
vision loss if treatment is delayed for a sustained period of 
time. To that end, a preparedness plan to aid in the man
agement of specialized health care is warranted. While 
there is hope that a vaccine or an efficient therapy will 
soon be available, a proper adjustment with adopting strict 
safety measures is suggested, and a better understanding of 
the virus’ behavior will help improve our safety protocols. 
Although there is no clear perfect approach yet, we believe 
that implementing the safety measures discussed in this 
manuscript, such as universal mask-wearing, patient com
munication, and aggressive office disinfecting will aid in 
maintaining patients’ vision and quality of life.
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