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Abstract
Purpose of Review Diabetic retinopathy (DR) is one of the leading causes of vision loss worldwide. Although screening 
and early treatment guidelines for DR have significantly reduced the disease burden, restrictions related to the COVID-19 
pandemic have changed real-world practice patterns in the management of DR. This review summarizes evolving guidelines 
and outcomes of the treatment of DR in the setting of the pandemic.
Recent Findings Intravitreal injections for DR have decreased significantly globally during the pandemic, ranging from 
approximately 30 to nearly 100% reduction, compared to corresponding timepoints in 2019. Most studies on functional 
outcomes show a decrease in visual acuity on delayed follow-up.
Summary Changing practice patterns in the management of DR has led to fewer intravitreal injections and overall reduction 
in visual acuity on follow-up. As COVID variants emerge, it will be necessary to continue evaluating practice guidelines.

Keywords COVID-19 · Diabetic retinopathy · Diabetic macular edema · Intravitreal injections · Visual acuity · Practice 
patterns

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has 
resulted in significant morbidity and mortality globally with 
133,552,774 confirmed cases and 2,894,295 deaths as of 
April 2021 [1]. COVID-19 can present with a myriad of 
systemic manifestations, including severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), that are medi-
ated through the angiotensin-converting enzyme 2 (ACE2) 
receptor [2]. On a public health level, the impact of this 
pandemic, particularly on the management and outcomes 
of chronic diseases such as diabetic retinopathy (DR), is 
beginning to manifest. DR is diagnosed in approximately 
one third of patients with diabetes mellitus and is one of 

the most common causes of vision impairment worldwide 
[3, 4]. Furthermore, despite guidelines for annual screening 
exams, approximately one-third of patients with diabetes do 
not adhere to these screening recommendations [5]. Regular 
screening and early treatment for DR have been shown to 
prevent severe vision loss and are cost effective [6, 7].

COVID-19 infection control guidelines, such as social 
distancing and appropriate use of personal protective equip-
ment (PPE), as well as patient concerns, have affected out-
patient appointment attendance during the pandemic [8, 9]. 
Analysis of over 2 million patient encounters in the USA 
through the National Patient and Procedure Volume Tracker 
(Strata Decision Technology, L.L.C., Chicago, IL) showed 
a decline in clinic visits across all specialties, including an 
81% decline in ophthalmology clinic visits in March and 
April 2020 compared to the same period in 2019 [10]. Retina 
clinics experienced about a 71% volume loss [10]. Unlike 
other specialties, the transition to tele-ophthalmology visits 
was limited, as ophthalmological care is heavily dependent 
on specialized imaging equipment that is not readily avail-
able outside of ophthalmologists’ offices [11]. DR screening 
was also frequently postponed during the pandemic, particu-
larly in areas with high COVID-19 community transmission 
[12]. For example, at the Wilmer Eye Institute, diabetic eye 
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exams decreased from 1,145 visits in the 6 weeks prior to 
pandemic-related clinical practice changes to just 59 in the 
first 6 weeks after these changes were implemented [13].

This review will focus on the modified guidelines for DR 
monitoring and treatment as recommended by the American 
Academy of Ophthalmology and Vision Academy Steering 
Committee, patient perceptions towards ophthalmology 
clinic visits during the pandemic, change in the frequency 
of intravitreal injections, and resultant changes in outcomes 
such as visual acuity.

Diabetic Retinopathy Treatment Guidelines 
During the Pandemic

Elderly patients and patients with systemic co-morbidities, 
such as patients with diabetes requiring intravitreal injec-
tions, are at increased risk of developing severe illness from 
COVID-19 infection [14]. As such, on March 18, 2020, at 
the onset of the COVID-19 pandemic in the USA, the Amer-
ican Academy of Ophthalmology recommended that “all 
ophthalmologists cease providing any treatment other than 
urgent or emergent care immediately.” Since then, the AAO 
has provided updated recommendations to reduce COVID-
19 exposure risks during outpatient clinic visits and elective 
surgeries. These recommendations include pre-clinic screen-
ing for COVID-19 symptoms, social distancing in waiting 
rooms, frequent disinfection, slit-lamp barriers and breath 
shields, and facial coverings for patients and caregivers dur-
ing clinic visits, as well as COVID-19 RT-PCR testing and 
appropriate PPE for surgery [15]. Implementation of these 
recommendations at several institutions in the USA and 
other countries are described in a review by Li et al. [16]. 
Per AAO guidelines, patients with DR who obtain regular 
injections were advised to contact their ophthalmologists 
regarding treatment [15].

Vision Academy’s Steering Committee, an international 
group of over 80 retina experts worldwide sponsored by 
Bayer, also provided specific guidelines regarding anti-vas-
cular endothelial growth factor (VEGF) intravitreal injec-
tions for neovascular age-related macular degeneration 
(nAMD), diabetic macular edema (DME), and retinal vein 
occlusions (RVO) [17]. Anti-VEGF intravitreal injections 
are standard care for treatment of DME and proliferative 
diabetic retinopathy (PDR), the main mechanisms by which 
patients with DR lose vision.

General guidelines from the Vision Academy’s Steering 
Committee included minimizing exposure risk by simplify-
ing anti-VEGF regimen, prioritizing treatment for patients 
at risk of irreversible vision loss, and not changing treat-
ment medications unless there was a clear lack of response. 
Pertaining to DR specifically, recommendations in the 
early part of the pandemic included deferral of anti-VEGF 

injections for established DME patients and re-evaluation 
after 4 months [17]. However, delayed treatment for severe 
non-proliferative diabetic retinopathy (NPDR) and active 
PDR was not recommended due to the risk of vision loss. 
For patients with a new diagnosis of DME, the committee 
recommended deferring treatment for 6 months. As the pan-
demic continued, updated recommendations by the Vision 
Academy’s Steering Committee were published in 2021, 
which included treating patients with DME and significant 
vision loss, avoiding treatment postponement for more than 
4–6 months, and re-evaluating patients within 2–3 months 
[18].

Real‑World Impact on Practice Patterns

The guidelines from ophthalmologists and retinal specialists 
as described, which aimed to minimize the risk of COVID-
19 exposure in patients with diabetic retinopathy, resulted 
in dramatic changes in clinical practice patterns. Patient-
related factors, particularly fear of COVID-19 exposure, 
also contributed significantly to loss of follow-up during 
the pandemic. In fact, in a survey at two tertiary eye care 
centers in the USA (Emory Eye Center in Atlanta, GA, 
and W.K. Kellogg Eye Center in Ann Arbor, MI), 47% of 
patients with nAMD or DR who were scheduled to receive 
an injection between March 13 and May 6, 2020 and who 
responded to the survey were moderately to very concerned 
about vision loss from missed intravitreal injections dur-
ing the pandemic. However, fear of exposure was associated 
with approximately fourfold increased odds of patient loss 
to follow-up [8]. A retrospective analysis of medical records 
in the UK of patients with nAMD, DME, and RVO who 
required injection revealed a 67% non-attendance rate during 
the first 4 weeks of lockdown due to the pandemic (March 
23 to April 17, 2020) [19]. Overall, changes in guidelines 
and patient-related factors have significantly impacted clinic 
volume and also resulted in fewer intravitreal injections dur-
ing the pandemic.

In a multicenter cross-sectional study across 17 institu-
tions in the USA, billing data for vitreoretinal procedures 
from January 1, 2019 and May 21, 2020 were queried, yield-
ing an aggregate of 526,536 procedures [20]. The average 
weekly intravitreal injections per institution for all indica-
tions were significantly lower in April 2020 compared to 
April 2019. The greatest decrease in intravitreal injections 
(38.6% reduction) was noted in the week of April 6 to April 
12. Differences in weekly intravitreal injection numbers 
were no longer significant by the end of May 2020 compared 
to the same time period in 2019. In a separate study focusing 
on three COVID-19 hot spots in the USA (New York, Bos-
ton, and Miami) from March 16 to May 8, 2020, the decline 
in intravitreal injections ranged from 30 to 64% [21].
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Similar changes in practice patterns during the pandemic 
were also noted globally. A tertiary referral center in Italy, 
which deferred treatment for DME for up to 30–40 days, 
showed a 91.7% reduction in intravitreal injections for 
nAMD, DME, and RVO combined between March and May 
2020 compared to the same time period in 2019 [22]. Spe-
cifically, 40 intravitreal injections were performed during 
the pandemic lockdown compared to 483 injections during 
the same time period in 2019. Interestingly, DME patients 
seemed to be disproportionally affected. Between March and 
May 2020 at the height of the pandemic, 75% (n = 30/40) and 
15% (n = 6/40) of injections were administered for nAMD 
and DME, respectively [22]. In contrast, during the same 
period in 2019, 1 year prior, 46.4% (n = 224/483) and 43.5% 
(n = 210/483) of intravitreal injections were administered for 
nAMD and DME, respectively [22]. In a different study, at 
the Policlinico Hospital in Milan, Italy, there was an 81% 
decrease in intravitreal injections during the national lock-
down from March 8 to March 31, 2020 [23]. A retrospective 
analysis of ophthalmic practices in 39 academic centers in 
Italy between March 10 and May 9, 2020 revealed an almost 
50% decline in intravitreal injections for all indications [24].

Other groups in different countries have also published 
variable loss of follow-up rates for intravitreal injection rang-
ing from 50–70%, likely a reflection of the different exposure 
risks and COVID-19-related public health policies in these 
regions [25, 26]. At the China Medical University First Hos-
pital Department of Ophthalmology, a 70% decrease in the 
number of intravitreal injections was noted between January 
21, 2020 and June 1, 2020 when ambulatory clinic restric-
tions went into effect compared to the same time period in 
2019 [25]. Moreover, 81.9% of eyes had a delayed treatment 
of 4.5 months or longer. At the Shaare Zedek Medical Center 
in Israel, intravitreal injections decreased by approximately 
50% from March 15 to April 14, 2020 compared to projected 
injections calculated from reported injections during the 
same period for the prior 4 years [26]. This study included 
all indications for anti-VEGF injections.

Several studies have also investigated intravitreal injec-
tions during the reopening period following pandemic-
related lockdown. While the decrease in clinical volume 
was not as dramatic, the number of intravitreal injections 
administered did not experience full recovery. At the Bas-
com Palmer Eye Institute in the USA during the “new nor-
mal” of operations from June 18 to August 7, 2020, a 9.9% 
decrease in intravitreal injections was noted compared to 
the corresponding period in 2019 [27]. Similarly, in France, 
there was a 11.5% decrease in observed intravitreal anti-
VEGF injections compared to expected injections (extrapo-
lated from the prior two years) in the period following lock-
down (May 11–June 7, 2020). [28] These studies suggested 
that missed intravitreal injections during lockdown were not 
compensated for during re-opening.

Clinic restrictions, closure of private clinics, resource 
shortages, travel restrictions, lack of public transport facili-
ties, and patient concerns were all factors that contributed to 
the decrease in intravitreal injections [24, 25, 29]. Younger 
patients and those with worse visual acuity in the fellow 
eye were more likely to adhere to anti-VEGF treatment [23, 
30]. As a result of the decreased clinic visits and intravit-
real injections, several studies have investigated the impact 
of delayed care on functional and anatomic outcomes in 
patients with DR in recent months.

Impact of Delayed Care on Visual Outcomes

Retrospective analyses comparing best-corrected visual acu-
ity (BCVA) before and after the onset of the COVID-19 
pandemic have shown a variable impact of treatment delay 
on BCVA in patients with DR. Several institutions noted 
the negative impact of delayed treatment on visual acuity. 
In a retrospective analysis of patients receiving intravitreal 
injections at the Cole Eye Institute in the USA from March 
14 to May 4, 2020, patients with DME and/or PDR whose 
appointments were delayed lost 3.48 ± 1.95 ETDRS let-
ters compared to patients who completed their scheduled 
appointment (gained 2.71 ± 1.75 ETDRS letters, p = 0.0203) 
[30]. The average delay in care for all patients with missed 
appointments was 5.34 weeks. In a retrospective analysis 
of patients receiving anti-VEGF injections at the Univer-
sity of Minnesota Retina Clinic and the Retina Center in 
Minneapolis between March 28, 2020 and September 30, 
2020, delayed treatment for patients with nAMD, DME, or 
RVO resulted in worse BCVA at follow-up. Within the DME 
subgroup, patients whose injections were delayed trended 
towards a decline in vision from logMAR 0.544 (Snellen 
20/70) pre-lockdown to logMAR 0.722 (Snellen 20/105) on 
follow-up (p = 0.06). In contrast, patients whose injections 
were not delayed did not experience a statistically signifi-
cant decline in vision (p = 0.40) [31]. Delayed anti-VEGF 
treatment in patients with DME also resulted in an increase 
in mean central subfield thickness from 341 to 447 µm 
(p = 0.007).

Similar changes in BCVA due to delayed treatment were 
seen in other countries. At the China Medical University 
First Hospital Department of Ophthalmology, the average 
treatment interruption length was 5.3 ± 0.8 months and the 
BCVA decreased from logMAR 0.57 ± 0.23 (Snellen 20/74) 
before treatment interruption to logMAR 0.98 ± 0.41 (Snel-
len 20/191) on return visit for patients with DME, nAMD 
and RVO [25]. Specifically, 66.7% of patients with DME lost 
3 or more BCVA lines on the return visit. On Pearson’s cor-
relation analysis and multivariate analysis, longer treatment 
interruption was correlated with worse BCVA. At the Jordan 
University of Science and Technology, anti-VEGF treatment 
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delays resulted in worse visual acuity in all patients requir-
ing intravitreal injections, including patients with DME [32]. 
The average delay was 6.2 ± 1.4 weeks during lockdown 
[32]. A retrospective observational study at the Jordan Uni-
versity Hospital from April 20 to July 1, 2020, showed that 
delayed intravitreal injections of more than 2 months during 
the COVID-19 lockdown, as well as the prior need for 3 
or more injections, were poor prognostic factors for visual 
acuity in patients with DME at the return visit following 
treatment delay [33]. The average delay in injections in this 
study was 60.97 (± 24.35) days.

However, several other groups did not note a change 
in functional outcomes following treatment delays. The 
Tanta University Hospitals Ophthalmology Department in 
Egypt did not note any significant change in BCVA follow-
ing delayed treatment, using guidelines similar to the 2021 
updated Vision Academy recommendations [34]. The Ara-
vind Eye Hospital in India also did not note any change in 
BCVA before and after delayed treatment of DME despite a 
longer treatment delay of 19.1 ± 10.6 weeks [29].

These studies were all limited by their retrospective 
nature, which are prone to selection biases. This could 
explain the conflicting conclusions and varying degree of 
impact on BCVA due to deferred anti-VEGF treatment. To 
fully understand the impact of COVID-19 on DR-related 
morbidity, population-based studies are needed.

Conclusion

COVID-19 has caused unprecedented upheavals around 
the world and has dramatically impacted clinical care. Spe-
cifically for DR, COVID-19 has led to a decrease in clinic 
visits and administration of anti-VEGF injections, which 
in turn likely adversely affected patients’ vision outcome, 
though the data is not conclusive. More rigorous studies on 
a population level are needed to fully evaluate the impact 
of COVID-19 on DR-related outcomes and whether the 
associated negative outcomes are permanent. Moreover, a 
multicenter analysis of pandemic-associated changes in reti-
nal procedures and surgeries demonstrated a decrease in the 
number of laser procedures, vitrectomies for retinal detach-
ment repair, and vitrectomies for other indications [20]. Fur-
ther work will be needed to determine the impact of the pan-
demic on PDR-specific laser procedures and vitrectomies.

The COVID-19 pandemic has also highlighted the need 
for telemedicine in diabetic retinopathy screening and moni-
toring. Patient self-screening, which has been shown to be 
effective using the near card [35] and Alleye program [36], 
may help optimize prioritization protocols for clinic visit 
and intravitreal injections. Moreover, telescreening using 
fundus photography and artificial intelligence-based clas-
sification of diabetic retinopathy have demonstrated high 

specificity and sensitivity in diagnosing diabetic retinopathy 
[37–39]. Furthermore, home-based monitoring of patients 
with DME with portable OCT systems will likely be ben-
eficial [40]. Although numerous implementation challenges, 
such as infrastructure costs and changes in workflow in non-
ophthalmic settings, remain, large-scale tele-ophthalmology 
programs, when combined with artificial intelligence tech-
nologies and at-home monitoring devices, will be beneficial 
to patients with diabetic retinopathy by improving access to 
care, particularly in the context of the COVID-19 pandemic.
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