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Introduction

The coronavirus disease COVID-19 is caused by highly 
contagious virus known as severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection.1,2 The first 
cluster of cases, characterized by severe pneumonia, was 
seen in Wuhan, capital of Hubei, China, in December 
2019.3,4 Subsequently, the SARS-CoV-2 incidence dra-
matically increased worldwide during the first months of 
20205 and was declared a global pandemic by the World 
Health Organization on March 11, 2020.6 In the majority of 
cases, COVID-19 manifests with flu-like illness with mild 
symptoms, like fever, cough, sore throat, fatigue, myalgia, 

dyspnea, occasional diarrhea, and vomiting. In selected 
groups of patients, such as elderlies and immune-compro-
mised individuals, the condition can deteriorate to acute 
respiratory distress syndrome (ARDS), septic shock, and 
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multi-organ failure resulting in mortality.7 According to 
the Italian Surveillance Group Italy, the patients dying for 
COVID-19 as of April 2020 had a mean age of 79 years, of 
male gender in 74.2% of cases, and having three or more 
comorbidities in 60.7% of cases.8 The danger related to 
the SARS-CoV-2 infection was amplified due to the lack 
of a vaccine and effective proven therapy against this new 
virus.9

From the beginning of the pandemic until now, more 
than 66 million confirmed cases of COVID-19 with over 
1.5 million deaths have been reported worldwide.10 The 
first reported case of COVID-19 in Italy was on February 
21, 2020.8 Infection spread rapidly in Italy, particularly in 
the North, with over 2 million case of COVID-19 and over 
75.000 related death registered in Italy up till the begin-
ning of January 2021.10

In order to limit the spreading of the infection and to 
reduce the pressure on the national health service, the 
Italian Government imposed a national total lockdown 
of all non-essential services between the March 10, 2020 
and May 3, 2020.10,11 The restrictions during this period 
included: strict home isolation unless strictly necessary; 
travel restrictions between different municipalities except 
for emergencies, work, or health reasons; and closure of 
all commercial and productive activities, with the excep-
tion of those strictly necessary for survival. Hospitals were 
forced to halt all elective activities, limit the access of 
patients, and dedicate most resources to treat symptomatic 
COVID-19 patients.

With regards to ophthalmic services, all elective visits, 
procedures, and surgeries were deferred. Ophthalmology 
departments nationwide only provided mandatory assis-
tance for acute and chronic sight-threatening conditions 
and emergency eye care service. The effects of the restric-
tive measures taken during the pandemic lockdown on 
ophthalmological patients remain unclear and require 
further assessment. If the fear of the pandemic, risk of 
infection, and lockdown related restrictions can influence 
patient behavior in seeking emergency treatments,12,13 it is 
likely that patients with visual function threatening disor-
ders are not seeking imperative medical assistance during 
the lockdown, with devastating irreversible visual function 
consequences.

The purpose of our multi-center study was to assess the 
impact of the COVID-19 pandemic related lockdown in 
2020 based on the number and type of ocular pathologies 
admitted and treated in the emergency eye departments 
(EEDs) in Italy, and to compare the data with patients 
admitted in the EEDs 1 year prior during the same period 
in 2019.

Materials and methods

All patients admitted to the emergency eye departments 
(EEDs) during the phase I of the national Italian lockdown, 

from March 10 to May 3, 2020, were enrolled in this multi-
center retrospective observational study. The same data 
were collected for the equivalent period in 2019. The study 
was conducted at two tertiary-care Ophthalmological 
Departments at the Azienda Sanitaria “Friuli Occidentale,” 
Pordenone, and the University Hospital of Udine, Italy. 
The two eye centers cover a geographic area of approxi-
mately 7300 km2, situated in the northeast part of Italy, 
with a population of about 846,000 individuals. The EEDs 
receive emergency patients and consults from primary care 
physicians and primary care ophthalmologists, in addition 
to walk-in patients requiring ophthalmic urgent assis-
tance prior assessed and sent for consult from the General 
Emergency Departments of the hospitals.

According to the World Health Organization (WHO) 
recommendations regarding identification and isolation of 
COVID-19 suspected cases,6 containment measures were 
taken to prevent access by potentially infected patients and 
personnel during the pandemic lockdown. Checkpoints 
were established at every hospital entrance and individu-
als entering the hospital, both staff and patients, were 
evaluated for body temperature, respiratory symptoms, 
and anamnesis of suspected contacts. With a temperature 
higher than 37.5°C, respiratory symptoms, or positive 
anamnesis for contact with infected or suspected individu-
als, or recent travel in outbreak areas, hospital access was 
denied and patients or staff members were invited to go 
home and contact the family doctor. Before entering the 
EED, all persons were invited to clean their hands with 
alcoholic solution and wear a new surgical mask pro-
vided by the hospital. No accompanying persons were 
permitted, with the exception to disabled, minors, and 
oncological patients. In the ophthalmological depart-
ment, staff received personal protection equipment, such 
as filtering masks KN-95 and/or PFF2, gloves, protective 
eyewear, and long-sleeved disposable aprons. Protective 
plastic breath shields were also installed on all slit-lamps. 
Social distancing was enforced, thus reducing the number 
of patients in waiting areas and exam lanes. All elective 
procedures and office activities were cancelled. Urgent 
ophthalmological visits and surgery, and intravitreal injec-
tions were continued in order to avoid irreversible visual 
loss. Calls and video-consultations were not provided by 
our EEDs.

The study was in compliance with the tenets of the 
Helsinki’s Declaration and with the Institutional Review 
Boards (IRBs) and HIPAA requirements. Due to the retro-
spective nature of the study, the IRBs waived the need for 
formal approval and informed consent from participants.

Main outcome measure

Electronic records of all patients attending the EED of both 
eye centers during the COVID-19 pandemic lockdown in 
Italy (approximately 8 weeks, from March 10 to May 3, 
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2020) and the equivalent 2019 period (March 10 to May 
3, 2019) were retrospectively evaluated. Data extracted 
from the patient electronic record included: demographic 
data (age and gender) and diagnostic code, based on the 
International Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM). The diagnoses consid-
ered in our assessments are listed in online Supplemental 
Appendix 1. The patient demographics, number and type 
of diagnosis (number of cases and percentages of total 
caseload) and need of emergency interventions and hos-
pital admission were compared between the two study 
periods.

In accordance to the National Health System RAO 
(Homogeneous Waiting Groups) classification criteria, 
as defined by AGENAS (National Agency for Regional 
Sanitary System),14 patients were classified as urgent 
or not urgent according to clinical condition (signs and 
referred symptoms). Urgent cases, which must be assessed 
within 72 h, included the presence of one of the following 
signs and/or symptoms: ocular trauma, ocular inflamma-
tions, ptosis, lagophthalmus, diplopia or exophthalmos, 
visual loss, scotoma, phosphenes and floaters, amaurosis, 
and eye pain.

Statistical analysis

Data distribution was analyzed using the Kolmogorov-
Smirnov test. Unpaired Student t-test was used for compar-
isons of continuous variables. Categorical variables were 
recorded in numbers and percentages. Poisson regression 
for count analysis was used for comparisons of counts of 

categorical variables and to assess the effect of independ-
ent variables (age and gender) on dependent variables 
(patient diagnoses). Differences between proportions were 
evaluated using the chi-square test or the Fisher’s exact 
test (when E < 5; where E is the expected frequency). The 
statistical analysis was performed using SPSS 20.0 for 
Windows (SPSS Inc, Chicago, IL). Statistical significance 
was defined as p < 0.05.

Results

The total number of patients admitted to the EEDs were 
respectively 851 (15 ± 7.5 patients per day, 106.4 ± 29.1 
patients per week) during the 2020 COVID-19 related 
lockdown, and 1854 (mean 34 ± 13 patients per day, mean 
232 ± 30 patients per week) during the corresponding 
period of 2019, with a significant overall decrease of the 
54.1% in the total number of patients during the lockdown 
period (Poisson regression for count, p < 0.0001).

Figure 1 shows the number of patients examined at the 
EEDs for each of the 8 weeks of the two study periods. 
The total number of visits performed weekly during of 
the 2020 national lockdown were significantly lower than 
those performed during the equivalent period of the previ-
ous year in each of the 8 weeks considered (Poisson regres-
sion for count, p < 0.05). There was a significant increase 
in the number of patients presenting weekly at the EEDs 
during the last 3 weeks of the lockdown period (chi-square 
test, p < 0.05); on the other hand, during the correspondent 
period of the 2019, irregular high levels of EED attend-
ances were registered (chi-square test; p < 0.05).

Figure 1. Bar chart showing the average number of patients presenting to the Emergency Eye Department per week during the 
COVID-19 related pandemic lockdown in Italy (March 10–May 3, 2020), compared to the equivalent period in 2019.
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Figure 2. (a) Bar chart of age distribution (number of cases in each age rank) of patients presenting to the Emergency Eye 
Department during the COVID-19 related pandemic lockdown in Italy (March 10–May 3, 2020), compared to the equivalent period 
in 2019. (b) Bar chart of gender distribution (% of total caseload) of patients presenting to the Emergency Eye Department during 
the COVID-19 related pandemic lockdown in Italy (March 10–May 3, 2020), compared to the equivalent period in 2019.

Age and gender distributions of patients presenting 
at the EEDs during of the two study periods are shown 
in Figure 2. The mean patient ages were respectively 
52.8 ± 20.4 years (range 4 months–101 years) during the 
2020 lockdown, and 53.3 ± 22.6 years (range 1–98 years) 
in 2019, showing no significant differences between the 
two study periods (unpaired Student’s t-test; p = 0.52). The 

majority of patients of both study periods aged between 40 
and 80 years (chi-square test, p < 0.05) (Figure 2(a)). The 
total number of patients examined during of the 2020 lock-
down were significantly lower than those seen during the 
equivalent period of the previous year per each of the 10 age 
ranks (Poisson regression for count, p < 0.05), excepted for 
patients older than 90 years (p = 0.81) (Figure 2(a)).
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Males were significantly more numerous than females 
both during the 2020 lockdown (520 vs 331, p < 0.0001) 
and during the equivalent 2019 period (1034 vs 820, 
p < 0.0001) (Figure 2(b)). The proportion of males pre-
senting at the EEDs was significantly higher during the 
lockdown (61.1% vs 55.8%; chi-square test, p = 0.009) 
(Figure 2(b)). Males were significantly younger than 
females in both the 2020 lockdown period (mean age of 
49.6 ± 19.6 years vs 57.8 ± 20.6 years; t-test, p < 0.001) 
and in the 2019 equivalent period (mean age of 
50.9 ± 21.9 years vs 56.4 ± 23.1 years; t-test, p < 0.001).

The number of cases, gender distribution, and mean age 
of patients affected by the most frequent diagnoses seen in 
the EEDs during the COVID-19 related 2020 lockdown and 
the equivalent time period of 2019 are listed in Table 1. The 
most common pathologies for which patients presented to 
the EEDs included: eye inflammations, especially conjunc-
tivitis, and blepharo-conjunctivitis; trauma-related patholo-
gies, especially foreign bodies of the external eye; corneal 
abrasions and eyeball contusions; and spontaneous acute 
vitreous detachment.

In both study periods, male gender and younger age 
were risk factors for trauma-related diagnoses, especially 
foreign body of the external eye and corneal abrasions; 
conversely, female gender and older age appeared signifi-
cantly associated with spontaneous acute vitreous detach-
ment and active choroidal neovascularization associated to 
age-related macular degeneration or to other pathologies 
(Poisson regression for count, p < 0.05) (Table 1).

With the exception to the neurological disorders, the 
total number of cases appeared reduced during the 2020 
COVID-19 related lockdown period when compared to 
the equivalent period of 2019 for all diagnostic catego-
ries, with a decrease ranging between 22.2% and 93.3% 
of the total caseload in 2019. The reduction in the number 
of cases, however, appeared statistically significant for the 
following diagnoses: all types of eye inflammations and 
trauma-related diagnoses, blepharo-conjunctivitis, for-
eign bodies on the external eye, headache/hemicrania, and 
spontaneous subconjunctival hemorrhage (Poisson regres-
sion for count, p < 0.05) (Table 1).

Histograms and counts of the top diagnoses expressed as 
a percentage of the total caseload seen in the EEDs during 
the two study periods are shown in Figure 3 and Table 2. The 
proportions of the eye inflammations (especially blepharo-
conjunctivitis), headache/hemicrania, and spontaneous sub-
conjunctival hemorrhages were significantly lower, whereas 
the proportions of the trauma-related diagnoses, in particular 
of foreign bodies of the external eye, appeared significantly 
higher during the 2020 lockdown as compared to the equiva-
lent period of the previous year (chi-square test, p < 0.05).

After careful anamnesis and full ocular examination, 
patients classified as having non-urgent cases appeared 
significantly lower during the 2020 lockdown (8%) than 
during the equivalent 2019 period (17%) (chi-square test, 
p < 0.001) (Figure 4).

The emergency interventions after the EED assess-
ments, that were performed in all patients having imme-
diate risk of visual loss, slightly decreased (but not 
significantly) from 129 in 2019 to 73 in 2020 (Poisson 
regression for count, p = 0.71) (Table 3). The percentage 
of the total caseload requiring an emergency surgical or 
laser intervention after the EED visit slightly increased 
(but not significantly) from 7% in 2019 to 8.6% in 2020 
(chi-square test, p = 0.72).

During the lockdown period in 2020, none of the 
patients presenting to the EEDs and none of the health-
care workers of the EED showed any signs or symptoms 
of COVID-19 disease.

Discussion

The SARS-CoV-2 pandemic imposed extraordinary 
restriction measures and a complete re-organization of 
the different National Health Systems. Based on the dem-
onstration that the human-to-human transmission of the 
COVID-19 occurs primarily through droplets, contacts, 
and fomites,15 social distancing measures to prevent the 
spread of the infection were taken in different periods and 
ways in several countries. The CODIV-19 related nation 
lockdown imposed in Italy between March 10 and May 3, 
2020 to contain the pandemic, caused a complete halt of all 
public transport services; closure all non-essential activi-
ties; and restriction of public movement for non-essential 
work. The national government advised the public to use 
the hospitals only in strict cases of emergency, especially 
in high-risk patients.10

At the same time, the pandemic posed a number of 
challenges for all health-care workers, including ophthal-
mologists. Close proximity to the patient nose and mouth, 
particularly during slit lamp examination, characterize 
ophthalmologists as a “high risk category” requiring per-
sonal protection devices and environmental precautions 
to reduce risk of infection via droplets and fomites.16,17 
COVID-19 transmission directly involving the eye, 
although rare, has been reported in literature due to the 
presence of the SARS-CoV-2 virus in tears and conjuncti-
val sac,18 and several reports have described the possibility 
of aerosol viral transmission to the conjunctiva when no 
eye protection was worn.19,20 The first physician alerting 
the world of the new infection was a Chinese ophthalmolo-
gist, Li Wenliang, who probably contracted the virus from 
a patients affected by COVID-19 related conjunctivitis 
on February 2020 and succumbed to the disease in March 
2020.21 Moreover, conjunctivitis has been described as the 
first feature of COVID-19 by several authors.22,23

On February 14, 2020, the Italian Ophthalmological 
Society (SOI)24 suggested the adoption of recommended 
procedures for the assistance of ophthalmic patients dur-
ing the COVID-19 outbreak, aiming to reduce the risk of 
COVID-19 transmission in both patients and health-care 
workers. Suggested measures that should be adopted in 
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the ophthalmological department in order to control the 
COVID-19 transmission during the Italian lockdown have 
been first extensively reported by Borrelli et al.25

On March 18, 2020, the American Academy of 
Ophthalmology emanated an alert for ophthalmologists 
with guidelines, with recommendations to ophthalmolo-
gists to provide only urgent care in the presence of slit-
lamp barriers and PPD for patients and physicians.26

The social distancing measures and medical guide-
lines imposed during the lockdown, which have reduced 
the ability of the public care centers to deal with a large 
number of individuals, along with the patient fear of infec-
tion or difficulties to reach the hospitals, have resulted in 

a dramatic reduction of all ophthalmic visits, including 
the emergency eye services. The balance between SARS-
CoV-2 infection control and adequate ophthalmology ser-
vice is critical, considering that some ocular pathologies 
such as glaucoma, wet age-related macular degeneration, 
and retinal detachment can cause irreversible loss of visual 
function if treatment is delayed.

The aim of the study was to evaluate the impact of 
COVID-19 related lockdown on emergency eye depart-
ment accesses. Studies that assess the changing trends of 
ophthalmological patients presenting to an EED during the 
COVID-19 pandemic related lockdown in Italy are limit-
ing and can be of clinical use in this new field of literature. 

Figure 3. Bar chart of the most frequent diagnoses (as percentage of total caseload) of patients presenting to the Emergency Eye 
Department during the COVID-19 related pandemic lockdown in Italy (March 10–May 3, 2020), compared to the equivalent period 
in 2019.
*Statistically significant difference between groups.

1788 European Journal of Ophthalmology 32(3)



Table 2. Incidence of the top diagnoses presenting at Emergency eye Department shown as percentages of total caseload.

Diagnoses 2019 2020 Chi2 test

% of total cases p Value

All types of eye inflammation 37.86 28.44 0.018
All types of eye trauma 29.18 38.25 0.016
Blepharoconjunctivitis/conjunctivitis 19.42 16.8 0.032
Foreign body on external eye 17.64 23.5 <0.0001
Spontaneous acute vitreal detachment 7.12 7.29 0.87
Corneal abrasion 6.31 5.29 0.34
Eyeball contusion 5.83 4.58 0.42
Headache/hemicranic aura 5.02 2.59 0.49
Spontaneous subconjunctival hemorrhage 4.42 1.65 <0.0001
Chalazion 3.29 2.7 0.47
Eyelid/conjunctival/corneal wound 3.29 3.53 0.20
AMD- or other causes-related active CNV 2.54 3.41 0.08
Herpes zoster ophthalmicus 2.21 3.06 0.23
Keratitis/corneal ulcer 2.00 3.06 0.10
Ocular hypertension/glaucoma 1.94 1.29 0.40
Refractive errors 1.46 0.59 0.06
Retinal ruptures/degenerations 1.35 1.53 0.73
Vitreal floaters 1.29 0.71 0.23
Cataract/posterior capsule opacification 1.24 1.41 0.82
Optic nerve/retinal vascular occlusion 1.08 1.65 0.53
Dry eye 1.02 0.35 0.11
Uveitis 0.97 1.41 0.31
Retinal detachment 0.97 1.65 0.15
Neurological disorders 0.92 2.35 0.11
Trichiasis 0.92 0.94 1.00
Post-operative complications 0.81 0.12 0.18
Vitreous hemorrhage 0.65 0.94 0.10

CNV: choroidal neovascularization.

Figure 4. Bar chart of the percentages of patients presenting to the Emergency Eye Department during the COVID-19 related 
pandemic lockdown in Italy (March 10–May 3, 2020) and the equivalent period in 2019 classified as having urgent and non-urgent 
cases.
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Moreover, due to the large number of cases included, the 
cohort of patients relative to the 2019 study period can be 
considered as representative of the typical clinical practice 
of an emergency eye department in our region.

Our study included 851 patients presenting to the EED 
during the 55 days of the phase 1 pandemic lockdown in 
2020 in Italy, and 1854 subjects that were examined during 
the equivalent period of the 2019. A statistically significant 
reduction of patients presenting at our EEDs (−54.1%) was 
noted during the 2020 lockdown as compared to the cor-
responding period of the previous year. The reasons for the 
overall decrease in attendance at the EEDs, as reported by 
other Italian emergency departments,27 may be multifacto-
rial, including: logistic and financial issues directly related 
to the lockdown; reduction of public transports; decrease 
of work accidents related to the halt of non-essential activ-
ities; closure of most territorial ophthalmologist practices 
and re-organization of most hospital to treat COVID-19 
patients. Moreover, considering that risk perception can 
influence behaviors,28,29 fear of contracting the infection in 
the hospital structures or during travel, and governments 
advices on shielding, could have lead patients to neglect 
or underestimate the risk related to less debilitating symp-
toms (flashes, floaters, or metamorphopsia) as compared 
with fever or dyspnea COVID-19 related. This may have 
led some patients to turn to the territorial healthcare sys-
tem or to avoid accessing to treatments. Our data are in 
agreement with those reported by several previous authors: 
Poyser et al.30 noted a 53% reduction in EED attendance 
during the lockdown in UK; Wickham et al.31 reported a 
reduction of the activity of the acute ophthalmology ser-
vices of the Moorfields Eye Hospital in London during 
the lockdown period of >50%; Babu et al.32 registered 
a decrease of 96.5% of outpatient visits in a tertiary-care 

ophthalmology institute during the 2020 lockdown in 
India (between March 25 and May 3, 2020); Legrattaglie 
et al.33 observed an overall 76.4% decrease of the activity 
of the General Ophthalmological Service during the 2020 
Italian lockdown. Comparing the activity during the first 
2020 lockdown in Italy with that of the equivalent period 
of 2019, Pellegrini et al.34 reported an overall reduction of 
73.3% of the total number of ophthalmological emergency 
department visits; Borrelli et al.35 observed an overall 
decrease of 75.2% of the outpatients visits at the medical 
retina referral center and a reduction of 53.6% of the total 
intravitreal injections. Moreover, Toro et al.36 reported 
a dramatic contraction of all ophthalmological surgical 
procedures during the COVID-19 pandemic lockdown in 
Italy and in several other European countries, with a mean 
reduction of cataract phacoemulsification, keratoplasty, 
glaucoma surgery, pars plana vitrectomy, and intravitreal 
injection procedures of 97%, 95%, 91%, 76%, and 72%, 
respectively.

In accordance with several previous authors,32,34 our 
results show a higher male-gender bias among patients 
presenting during the lockdown compared to the corre-
sponding period of the previous year, which could be due 
to higher probability of females remaining at home with 
children and parents during the lockdown. Moreover, the 
majority of foreign bodies in the eye due to work related 
incidents, which represents a large portion of patients 
admitted to EEDs, tend to be male, considering that man-
ual labor jobs are typically still male dominated positions 
in Italy.

Although the elderly are considered at higher risk of 
developing serious clinical forms of COVID-19 infection, 
and were therefore suggested to stay at home as much as 
possible during the lockdown, our data show unexpected 

Table 3. Incidence of emergency interventions and hospitalizations of patients presenting at the Emergency Eye Department.

Procedures 2019 equivalent  
period (10th March 
2019–3rd May 2019), 
(number of cases)

2020 COVID-19 
lockdown (10th March 
2020–3rd May 2020), 
(number of cases)

p Value*

Laser barrage for peripheral retinal breaks 25 13 0.71
Panretinal photocoagulation for proliferative diabetic retinopathy 4 1 na
Laser iridotomy for acute angle closure attack or occludible angle 6 1 na
Intravitreal anti-VEGF injection for
 Neovascular glaucoma 4 1 na
 Active choroidal neovascular membrane 47 29 0.08
 Ischemic retinal vein occlusion 13 8 0.69
 Diabetic macular edema 9 2 0.22
Hospitalization for ocular surgery in
 Retinal detachment 18 14 0.15
 Corneo-scleral sutures for traumatic eye perforation 1 3 na
 Amniotic membrane application for corneal ulcer 2 1 na
Total number of cases 129 73 0.71

VEGF: vascular endothelial growth factor; na: not applicable for low number of cases.
*Poisson regression for count.
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comparable mean patient age between the two study peri-
ods, with most frequent cases ranging between 40 and 
80 years. In disagreement with our results, several pre-
vious authors showed a significant higher percentage of 
young patients during the 2020 lockdown as compared 
with the same period of the 2019.32,34

The most frequent pathologies found in our EEDs dur-
ing both study periods were inflammations, especially 
conjunctivitis and blepharo-conjunctivitis, trauma-related, 
in particular foreign bodies of the external eye, corneal 
abrasions and eyeball contusions, and spontaneous acute 
vitreous detachment. These data suggest that the COVID-
19 pandemic related lockdown did not show a significant 
impact on the range of the pathologies presenting at the 
emergency eye department. Moreover, in both study peri-
ods, male gender and younger age were risk factors for 
trauma-related diagnoses, whereas female gender and 
older age appeared significantly associated with spontane-
ous acute vitreous detachment and active choroidal neo-
vascularization in age-related macular degeneration.

In comparison with the corresponding 2019 period, 
reductions in the total number of cases for all diagnostic 
categories (excepted for the neurological disorders) were 
noticed during the 2020 COVID-19 related lockdown 
period, which appeared statistically significant for inflam-
mations, trauma-related diagnoses, headache/hemicrania, 
and spontaneous subconjunctival hemorrhage. In particu-
lar, ocular inflammations and trauma-related diagnoses 
showed an overall reduction during the lockdown of – 
65.5% and −38.3%, respectively.

The decrease of the total number of ocular flogosis, 
especially the less severe ones such as the blepharocon-
junctivitis, could suggest a tendency, in time of pandemic, 
to a self-medication or consultation-call with the personal 
physician or ophthalmologist to avoid access to hospital.

The significant decrease of the trauma-related diagno-
ses can be attributed to the reduction of movements with 
own vehicles, outdoor sports activities, and the stop of non-
essential commercial and productive activities, which are 
the main risk factors for traumatic events.37,38 In agreement 
with our results, Pellegrini et al. reported a 68.4% reduc-
tion in ocular trauma during the COVID-19 pandemic in 
Italy,38 whereas Poyser et al.30 found a 53.1% drop in cases 
of ocular trauma during the lockdown in United Kingdom. 
Male gender and youth represented the main risk factor 
for eye injury during both study periods: the percentage of 
male gender and mean age in ocular trauma were respec-
tively 74% and 45.1 ± 23 years during the 2020 lockdown, 
and 67.7% and 45.5 ± 21 years in 2019, with comparable 
mean age but significantly higher proportion of males dur-
ing the lockdown period.

Although a reduction in the number of cases of almost 
all diagnostic categories was registered, a significantly lower 
proportion of cases presenting eye inflammations, spontane-
ous subconjunctival hemorrhage and headache/hemicrania, 

and a significantly higher proportion of patients with trauma-
related diagnoses, were found during the lockdown in com-
parison to the 2019 equivalent period.

In accordance with previous authors,34 our data showed 
a significant lower proportion of conjunctivitis and blepha-
roconjunctivitis during the lockdown, suggesting that the 
measures applied to stop the spread of COVID-19 pan-
demic could have a role in reducing the spread of infec-
tive conjunctivitis. In disagreement with our results, other 
authors39 found a high proportion of conjunctivitis during 
the lockdown, and attributed this observation to the use of 
alcohol-based sanitizers during the pandemic or to the fact 
that a conjunctivitis has been described as the first feature 
of COVID-19.22,23 This could also be due to increased dry 
eye syndrome and inflammation due to excessive or incor-
rect use of facial masks in 2020.

As expected, a statistically significant reduction of 
improper access to the EED was noticed during the lock-
down, with the percentage of patients classified as hav-
ing non-urgent cases decreasing from 17% in the 2019 
period to 8% during the 2020 lockdown. The percentage 
of non-urgent visits performed in our EEDs in both study 
periods was significantly lower than that reported by other 
authors, suggesting an appropriate use of the EED and an 
efficient activity of general medicine and ophthalmology 
in our region. In disagreement with these data, a previous 
study describing the activity in the EEDs in the United 
States based on nationwide data showed that only 41.2% 
of the visits were truly urgent in 2018.40 Furthermore, a 
nationwide survey conducted in Taiwan regarding the use 
of emergency ophthalmology services between 2008 and 
2012 reported a percentage of urgent visits of 48.2%.41 
Considering the situation during the pandemic in Italy, 
Babu et al.32 and Pellegrini et al.34 and reported that respec-
tively 60% and 57.3% of cases presenting during the lock-
down were unlikely to be emergency cases.

Our study shows that the proportion of most serious 
pathologies, that is those trauma-related, was significantly 
higher during the lockdown, increasing from 29.2% in 
2019 to 38.2% in 2020. In accordance with our results, 
other authors reported a prevalence of trauma-related 
pathologies during the 2020 lockdown in the UK.30

Mostly important, patients having sight-threatening 
conditions, such as retinal detachment and ruptures, uvei-
tis, keratitis or corneal ulcers, vascular occlusions, active 
CNV, slightly decreased (but not significantly) in number 
and increased in proportion of the total caseload during the 
2020 lockdown; moreover, the percentage of the total case-
load requiring an emergency surgical or laser intervention 
after a EED visit slightly but not significantly increased 
from 7% in 2019 to 8.6% in 2020. These results suggest a 
correct use of the EED during pandemic in our region and 
seem to exclude the feared delayed presentation in these 
cases; a delay that may have implications on the long-term 
health of our population.
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In disagreement with our observations, previous authors 
reported that the number of patients presenting with retinal 
detachment and retinal ruptures fell significantly during 
the lockdown period30,31,34 Wickham et al.31 reported that 
the number of patients presenting with retinal detachment 
at the Moorfields Eye Hospital in London fell an average 
of 62% during the lockdown when compared with the 
same period of 2019. Poyser et al.42 reported a 60% reduc-
tion in the number of retinal tears and a 65.7% reduction 
in number of retinal detachments during the lockdown 
period in UK as compared with the equivalent period of 
2019. Moreover, Wickham et al.31 and Schimansky et al.43 
showed a noticeable decline in wet AMD with active cho-
roidal neovascularization referrals during the COVID-19 
related lockdown as compared with the previous year 
in UK. On the contrary, our data fortunately suggest an 
almost stable presentation rate of patients having sight-
threatening conditions during the lockdown, indicating 
that our population seems to be able to recognize symp-
toms that could potentially lead to sight loss.

During the 2020 lockdown, we reported a non-signifi-
cantly reduction in number of urgent surgical e laser treat-
ments following an eye emergency access, with a slightly 
but not significantly increase of percentage of the total 
caseload requiring an emergency surgical or laser interven-
tion after a EED visit (from 7% in 2019 to 8.6% in 2020). 
These data can be explained by the overall reduction of the 
number of accesses to the EED and, in some cases, such 
as for anti-VEGF intravitreal injections for active CNV, 
which preferably did not show delay in treatments. These 
data are in agreement with those reported by previous 
authors. A multicenter study conducted in Italy reported an 
overall reduction of 76.7% of the eye surgical procedures, 
included the urgent ones, performed during the lockdown 
as compared with the equivalent 2019 period.44 Pellegrini 
et al.34 reported that the number of patients requiring hos-
pital admission after a EED visit decreased significantly in 
the 2020 lockdown period.

In this time of pandemic, when social distancing norms 
need to be followed and hospitals functioning must be 
changed in order to make sure that patients with high-
risk diseases may receive immediate in-person attention, 
some ophthalmologists have suggest to focus on quickly 
identifying patients of low risk and encourage them to be 
visited with the help of video consultations, that allows 
for the anamnesis and a superficial examination of the 
ocular adnexa and anterior segment.45,46 The virtual-con-
sultations are limited by the inability to perform visual 
acuity, detailed ocular examination, fundus examination, 
and other investigations; moreover concerns regarding 
medical and methodological repercussion in cases of diag-
nostic errors in the absence of a traditional exam have to 
be properly addressed. For these reasons, and considering 
that less than 20% of patients referring to our EEDs were 

classified as non-urgent cases in previous years, we did not 
provided video-consultations in our EEDs during the 2020 
lockdown. Considering, however, that the CODIV-19 pan-
demic will probably change the way we practice medicine, 
we are planning to provide alternative distant evaluations 
of patients in the near future and to assess the efficacy of 
these modern alternative methods in the management of 
patients with various ophthalmic diseases.

Our study has several limitations. Firstly, it is a ret-
rospective study with all the limitations related to such 
a study design. Although being a multi-center study, it 
is possible that our data do not reflect the overall nation 
emergency eye department situation during the lockdown 
period. Moreover, the conclusions of our study are not 
applicable to other countries in the world, in which restric-
tions imposed during the lockdown period may have been 
somewhat different. In addition, the design of our study is 
not original considering that similar studies in this field 
have already been reported in literature.30,34

In conclusion, we observed a significant reduction 
of accesses to the eye emergency department during the 
2020 lockdown, especially due to non-urgent patholo-
gies. Diagnoses associated with potentially visual function 
threatening conditions at high risk of permanent vision loss 
if treatments are delayed, such as trauma-related patholo-
gies, retinal detachment or ruptures, wet AMD, showed a 
lower number of cases but higher proportion relative to 
the total caseload during the 2020 lockdown, thus suggest-
ing a correct and efficient access to emergency ophthalmic 
health care during the pandemic. Resources that promote 
the use of territorial healthcare system, educational pro-
grams for patients to recognize potentially sight-threat-
ening sign and symptoms, and video-consulting could be 
beneficial in the future to improve the quality of treatment 
and the efficiency of public health care for patients, espe-
cially during times of need.
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