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ABSTRACT

Background: This study aimed to evaluate the clinical characteristics and changes in the number of patients
receiving intravitreal injections (IVIs) at a tertiary hospital during the coronavirus disease 2019 (COVID-19)
pandemic as compared to the pre-pandemic period.

Methods: This retrospective, cross-sectional study included 3,211 patients with retinal disease, who
received IVIs of anti-vascular endothelial growth factor (anti-VEGF) between January and May 2020. This
S-month period was divided into a pre-pandemic and a pandemic period. Clinical and demographic data
were collected and were compared between the patients in each period. All COVID-19 infection precautions
were implemented to minimize the potential transmission of COVID-19 to both healthcare workers and
patients.

Results: A total of 3,211 IVIs were administered to patients with diabetic retinopathy, age-related macular
degeneration, retinal vein occlusion, and other retinal conditions. Diabetic retinopathy was the most
common indication for treatment in the pre-pandemic as well as pandemic periods. Bevacizumab (Avastin®,
Roche) was the most common IVI type, followed by aflibercept (Eylea®, Bayer). Of 3,211 IVIs, 2,943
(91.7%) were administered during the pre-pandemic period and 268 (8.3%) during the pandemic period.
There was a statistically significant decrease in injections between the pre-pandemic and pandemic periods,
with an overall reduction of 90.8% in IVIs (P < 0.05). No cases of confirmed transmission of COVID-19 or
complications associated with IVIs were recorded.

Conclusions: This study showed that the number of IVIs and patient visits decreased significantly, by more
than 10-fold, during the lockdown period. These findings show that COVID-19 has turned the management
of sight-threatening eye diseases into a challenging process and must be addressed if future healthcare
restrictions are imposed.
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Intravitreal injection (IVI) with anti-vascular endothelial growth factor agents (anti-VEGF) is accepted as a

standard treatment for various retinal diseases, including diabetic retinopathy, age-related macular degeneration

(AMD), and retinal vein occlusion [1]. These conditions can result in irreversible vision loss if treatment
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is delayed. Moreover, most patients with retinal disease are older and generally have an underlying medical
condition. Although the coronavirus disease 2019 (COVID-19) affects people of all ages, older people with
underlying health conditions have a higher risk of developing severe symptoms [2, 3].

The retina clinics are one of the places in which transmission of COVID-19 to both healthcare workers and
patients must be minimized. Performing intravitreal injections (IVIs) is a particular issue faced in retinal clinics
during this challenging period. Many guidances exist and several studies have been conducted on how often IVIs
are performed and how patients should be prioritized during the pandemic period [4-9].

We aimed to evaluate the clinical characteristics and changes in the number of patients who received IVIs at
our tertiary hospital during the COVID-19 and pre-pandemic periods. Furthermore, we described our strategy
for and experience in preventing the transmission of the SARS-COV-2 virus to healthcare staff.

This retrospective, cross-sectional study was conducted at a tertiary hospital (Ulucanlar Eye Training and
Research Hospital, Ankara, Turkey) between January and May 2020. A total of 3,211 patients with retinal disease
who received IVIs of anti-VEGF were included in the study. The Ethics Committee of Ankara Training and
Research Hospital approved the study, and written consent was obtained from all patients. This study adhered to
the tenets of the Declaration of Helsinki.

Injection data for all included cases, in addition to patient demographics, diagnosis, type of IVI, and medical
history, were collected from patients’ records. The 5 months’ study period was divided into two groups: the pre-
pandemic period and the pandemic period, based on before and after March 15, 2020, respectively. This date was
chosen, as the first case of COVID-19 was diagnosed in our country on March 11, 2020, and anti-COVID-19
measures were implemented in our hospital as of March 15, 2020. Thus, the incidence rate of IVIs and the retinal
diagnosis were compared to the duration of 2.5 months before and after March 15, 2020.

Statistical analyses were performed using IBM SPSS Statistics for Windows (version 21.0,IBM Corp., Armonk,
NY, USA). Categorical variables are presented as frequencies and percentages. An independent #-test was used to
compare differences between the groups, as the data were normally distributed. A P-value < 0.05 was considered
statistically significant.

This study included 3,211 patients who received an IV], among whom 1,566 (48.8%) were females and 1,645
(51.2%) were males, with a mean + standard deviation (SD) age of 64.87 £ 11.11 years (range: 16-93 years). In
the pre-pandemic period, diabetic retinopathy was the most common diagnosis, accounting for 1,608 (54.6%)
cases. Other cases involved AMD (n = 895, 30.4%), retinal vein occlusion (n = 314, 10.7%), and other retinal
diseases (n = 126, 4.3%), respectively. The order of diagnoses was the same during the COVID-19 pandemic
period. There was a significant decline (P < 0.01) in the number of patients with diabetic retinopathy attending
eye clinic visits during the pandemic period (pre-pandemic: n = 1608; pandemic: n = 123; change: -92.3%).
Similarly, there was a significant decrease in the number of patients with AMD attending the clinic (pre-
pandemic: n = 895; pandemic: n = 90; change: -89.9%) (P < 0.01). A similar rate of decrease was observed in
patients with retinal vein occlusion (pre-pandemic: n = 314; pandemic: n =40, -87.2%) (P < 0.01). Other retinal
diseases, including vitreous hemorrhage, cystoid macular edema secondary to pathologies other than diabetic
retinopathy, and choroidal neovascular membrane secondary to non-AMD diseases, also showed a significant
decrease during this period (Table 1).

Bevacizumab (Avastin®, Roche, Basel, Switzerland) was the most commonly used anti-VEGF agent in both
periods, followed by aflibercept (Eylea®, Bayer, Leverkussen, Germany), dexamethasone implant (Ozurdex®,

Table 1. Diagnoses of patients receiving intravitreal injection during a pre-pandemic and a pandemic period

Main disease, n (%) Pre-pandemic Pandemic Change P-value
Diabetic retinopathy 1608 (54.6) 123 (45.9) -92.3% <0.01
AMD 895 (30.4) 90 (33.6) -89.9% <0.01
Retinal vein occlusion 314 (10.7) 40 (14.9) -87.2% <0.01
Others” 126 (4.3) 15 (5.6) -88.0% <0.01

Abbreviations: n, number; %, percentage; AMD, Age-related macular degeneration. P < 0.0S is shown in bold. Note: asterisk
indicates other diseases included vitreous hemorrhage, cystoid macular edema secondary to reasons other than diabetic
retinopathy, and choroid neovascular membrane secondary to non-AMD.
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Table 2. Characteristic of anti-VEGF intravitreal injections during a pre-pandemic and a pandemic period

Variable Pre-pandemi Pandemi Change P-value

Total number of intravitreal injections, n (%) 2943 (91.7) 268 (8.3) -90.8% <0.05

Drugs,n (%) | Bevacizumab (Avastin®, Roche) 1296 (44) 130 (48.5) -89.9% <0.01
Aflibercept (Eylea®, Bayer) 806 (27.4) 82 (30.6) -89.8% <0.01
Corticosteroid implant (Ozurdex®, Allergan) 309 (10.5) 17 (6.3) - 94.4% <0.01
Ranibizumab (Lucentis®, Novartis) 297 (10.1) 17 (6.3) -94.2% <0.01
Triamcinolone 235 (8.0) 22(8.3) -90.6% <0.01

Abbreviations: anti-VEGF, anti-vascular endothelial growth factor agents; n, number; %, percentage. P < 0.05 is shown in bold.

Allergan, Inc., Dublin, Ireland), and ranibizumab (Lucentis®, Novartis, Basel, Switzerland) (Table 2). Of the
3,211 IVIs administered, 2,943 (91.7%) were performed during the pre-pandemic period and 268 (8.3%) were
administered during the pandemic period. There was a significant decrease (more than 10-fold) in the number
of patients receiving an IVI during the pandemic period (-90.8%, P < 0.05) (Table 2). None of the patients
receiving IVI developed endophthalmitis, retinal detachment, or other serious adverse effects. No cases of
confirmed transmission of COVID-19 were recorded.

In this study, we found a marked reduction in the outpatient volume and IVIs administered in a retina clinic during
the COVID-19 pandemic. Overall, we demonstrated that the COVID-19 pandemic significantly decreased both
outpatient visits and intravitreal procedure volumes.

With the COVID-19 pandemic, the working strategies in the retina clinic of our hospital were markedly
changed. Triage was performed on all ophthalmic patients, regardless of COVID-19 status, in line with the
recommendations of the Turkish Ministry of Health [10]. All patients presenting for admission to the hospital
had their temperature taken, and they were asked about having had contact with someone diagnosed with
COVID-19 in the last 14 days, and having had a fever or cough in recent days. If the outcome of any of these
inquiries indicated a risk of COVID-19, they were referred to an assigned hospital. Only patients without fever
or contact history were allowed to enter our hospital. Eye-care providers applied universal personal protective
measures, such as wearing surgical/N95 masks, gloves as necessity, protective clothing, face shields, and goggles
[11]. They were educated about proper and frequent hand-washing and disinfection. Slit lamps were meticulously
cleaned between use, and a transparent barrier was placed in the slit lamp device, between the ophthalmologist
and the patient. During the examination and IVI, both the examiner and patient were required to wear a mask,
and the room was ventilated frequently.

Transmission of COVID-19 is known to occur through respiratory droplets, aerosols, and direct/indirect
contact. Because the safe distance to avoid droplet transmission is 1.5-2 m, ophthalmology examination with
close physical contact, unavoidable when using a slit lamp or ophthalmoscope, puts eye-care providers at greater
risk for respiratory droplet transmission [12, 13]. Overcrowding, inadequate ventilation, air conditioners, and
large temperature differences in rooms increase the risk of COVID-19 infection [ 14, 15]. In our clinic, all patients
were encouraged to wear masks and were warned to pay attention to social distancing. The waiting room set-up
was rearranged for 1.5-m social-distancing. No cases of confirmed transmission of COVID-19 were recorded.

IVIs have become the most commonly performed ophthalmic procedure [16]. On the one hand, patients are
faced with many risk factors for the transmission of COVID-19 during ophthalmic examination and IVI. On the
other hand, postponement of IVI can cause irreversible vision loss in some patients [17]. Prioritizing patients
and treating those with the greatest medical need, while minimizing the risk of infection in both healthcare
workers and patients seems to be the most important issue during the pandemic period [7-9]. In another study
[18], triage criteria were implemented according to visual acuity, severity of the disease, and the status of the
fellow eye. Treatment for patients with neovascular AMD or central retina vein occlusion (CRVO) in one
eye, and with a visual acuity (VA) in the fellow eye below 20/60 Snellen, was considered to be highly urgent.
Treatment for patients with bilateral neovascular AMD or bilateral CRVO and with a VA in both eyes above
20/60 Snellen, or patients with neovascular AMD in one eye and with a VA in the fellow eye between 20/60
and 20/40 Snellen, was considered urgent. For patients with neovascular AMD or CRVO and with a VA in the
fellow eye > 20/32 Snellen; treatment was considered semiurgent. For patients with diabetic macular edema
(DME), macular edema secondary to branch retinal vein occlusion, pseudophakic macular edema secondary to
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intraocular surgery, or AMD with a VA < 20/400 in the affected eye, treatment was considered non-urgent [18].

Patients requiring IVIs in retina clinics have a particular risk of contracting COVID-19 [9]. Most of them are
older and have an underlying systemic condition, such as diabetes mellitus, hypertension, chronic kidney disease,
and respiratory disease [2]. Patients with comorbid hypertension, diabetes mellitus, and respiratory diseases were
found to have a significantly higher prevalence of COVID-19 fatalities [3]. These patients are also at potential risk
of irreversible vision loss if left untreated. It has been emphasized that patients with AMD (particularly in the first
2 years of treatment), neovascular glaucoma, new retinal vein occlusion, and new cases with severe vision loss must
be prioritized and the treatment regimen must be maintained [ 18]. Postponement may not be a major problem for
patients with DME and branch retinal vein occlusion (except for patients with severe vision loss due to recent DME
and retinal vein occlusion) [19]. However, it is emphasized that prolonged postponement (> 4-6 months) should
be avoided and rearrangement should be made within 2-3 months [19]. Our findings showed that COVID-19
turned the management of sight-threatening eye diseases into a challenging process. We found that the COVID-19
pandemic significantly decreased both outpatient visits and intravitreal procedure volumes.

A study involving 132 patients who received IVIs during the COVID-19 pandemic evaluated the mean period
of delay, best-corrected visual acuity (BCVA), and central macular thickness. The mean delay was 6 weeks; only
20% of the patients were delayed for 8 weeks. Because of treatment delays, there was a significant decline in the
mean BCVA and a significant increase in the mean central macular thickness on optical coherence tomography
(OCT) [20]. Another study demonstrated a significant rise in vision-threatening complications, such as
submacular hemorrhage, in patients with AMD, because of increased non-attendance of clinic visits during the
national COVID-19 lockdown [21]. We did not investigate the visual impact of delayed intravitreal anti-VEGF in
the current study. However, the findings of those studies indicate that prioritizing treatment in such eyes should
be considered, and the risks of sight-threatening consequences following prolonged treatment postponement
need to be discussed thoroughly with patients.

The purpose of this study was to compare the frequency of retinal diagnoses and the number of IVIs
performed between a pre-COVID-19 pandemic period (January 1 to March 15, 2020) and the first few months
of the pandemic (March 15 to May 30, 2020). Almost half of our patients had diabetic retinopathy, about
30% of patients had AMD, and approximately 10% had retinal vein occlusion. Other diagnoses were vitreous
hemorrhage, cystoid edema secondary to other conditions, and choroidal neovascularization secondary to
non-AMD conditions. Although diabetic retinopathy represents the largest subgroup of patients, there was a
significant decline in the number of patients with diabetic retinopathy attending the clinic during the pandemic
period. Naravane et al. [22] reported that treatment delays had a negative impact on the visual and anatomic
outcomes of patients with neovascular AMD and DME during the COVID-19 lockdown in Minnesota. They
compared the VA and structural changes in the retina using ocular OCT and observed worse visual outcomes
in the delayed treatment group [22]. However, in the current study, we only reported the frequency of cases
between the pre-pandemic and pandemic period but have not yet investigated the visual outcomes.

Postponement of treatment in AMD may have more devastating effects on retinal morphology and may
result in macular scarring or submacular hemorrhage. A previous study showed that treatment delay due to
the COVID-19 pandemic caused the progression of neovascular AMD and visual impairment [23]. Similarly,
in another study, more than half of neovascular AMD patients following a treat-and-extent protocol missed
their scheduled IVI visits during the pandemic period, which resulted in a delay in their treatments. The delay
of IVI treatment in these patients resulted in an increase in disease activity, as seen on OCT, and a decrease
in BCVA [24]. The recommended treatment interval for patients with wet AMD is 8 weeks, and there is no
clinical examination unless patients mention a significant decrease in vision [25]. For confirmed new wet AMD,
clinical examination with a 3-IVI loading dose, followed by IVI at intervals of 8 weeks, with no clinic review
is recommended [25]. Unfortunately, we found a notably decreased rate of IVI among patients with AMD. A
similar decrease rate was observed in patients with retinal vein occlusion in the current study.

We hypothesize that the reduction in the number of patients with retinal disease may be due to the fear of
patients with comorbidities, such as diabetes mellitus, hypertension, and older age, of becoming infected by
going to the hospital. Statements by the government and healthcare professionals about avoiding hospitals,
except for urgent situations, may be another factor. Postponement of appointments for non-urgent cases and
social restrictions may be further reasons. In another study, 183 eyes of 144 patients who underwent IVI-based
care from June 18,2020, to August 7, 2020, were compared with 193 eyes of 154 patients who had IVI during the
corresponding interval, 1 year earlier [26]. During the more recent period, 62 eyes of 46 patients were attended
to later than scheduled, which represented a larger proportion of patients with delayed care as compared to
the previous year. Return eyes with delayed treatment showed more decline in BCVA, poorer OCT results,
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which more frequently was switched to other IVI agents [26]. We found a significant decline in the number of
patients with diabetic retinopathy, AMD, retinal vein occlusion, and other retinal diseases attending eye clinic
visits during the pandemic period. However, the current study failed to investigate the visual impact of delayed
adminstration of intravitreal anti-VEGF among those deemed to be at the risk of vision loss.

Importantly, our study demonstrated a significant reduction in the number of IVIs administered during a
COVID-19 lockdown, with 2,943 injections provided in the pre-COVID-19 period, and 268 injections in the
first 2.5 months of the COVID-19 pandemic period (decrease of 90.8%). We found that bevacizumab (Avastin®,
Roche) was the most common anti-VEGF type administered in both periods, due to economic reasons. There
was a small, but not statistically significant, increase in the number of aflibercept (Eylea, Bayer) IVIs. The reason
for this may be that aflibercept (Eylea®, Bayer) is preferred by physicians because of its slightly longer potency
[27].

Our results showed that a large percentage of patients were left untreated during a 2.5-month period during the
COVID-19 pandemic, and some of them probably developed irreversible vision loss. However, we realized that
there was an increase in the number of patients attending retina clinics by the end of the restriction period. Yet,
verifying this observation requires future research. The limitations of our study are that this was an analysis based
on a single center and during a short pandemic study-period. Additionally, the retrospective cross-sectional
design of this study is another limitation. Conducting future multicenter studies with a prospective design and
using a larger sample size, along with assessment of clinical outcomes in cases with delayed IVI may provide more
robust conclusions and help in developing comprehensive and realistic guidelines.

The number of IVIs and patients attending the retina clinic of a tertiary hospital decreased by more than 10-fold
during the COVID-19 pandemic. These findings show that COVID-19 has turned the management of sight-
threatening eye diseases into a challenging process. Ophthalmologists will have to face more complications in
untreated patients, and will need to implement new ways of clinical practice using COVID-19 control measures,
to protect both themselves and their patients from becoming infected.

Ethical approval: The Ethics Committee of Ankara Training and Research Hospital approved our study, and
written consent was obtained from all patients. This study adhered to the tenets of the Declaration of Helsinki.
Conflict of interests: None
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