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Abstract

Background: We investigated the volume and the characteristics of pediatric eye emergency department (PEED)
consultations performed at our tertiary eye center during the early months of the COVID-19 pandemic and we
compared them to those carried out in the same time interval of the previous three years.

Methods: Ophthalmic emergency examinations of patients aged <18 years old and done during the national
COVID-19 lockdown (March 9th, 2020 — May 3rd, 2020) and in the corresponding date range of the previous three
years (2017, 2018, and 2019) have been considered and reviewed. The following features were retrieved and
analyzed: age, gender, duration and type of accused symptoms, traumatic etiology, and the discharge diagnosis.

Results: 136, 133, and 154 PEED visits have been performed respectively in 2017, 2018, and 2019, while 29 patients
presented in 2020. Therefore, the volume of PEED activity decreased by 79.4% (p < 0.0001). Demographical and
clinical characteristics were comparable to those of the pre-COVID period. Despite the absolute reduction in the
number of traumas, urgent conditions increased significantly from 30.7 to 50.7% (p = 0.024).

Conclusions: PEED activity decreased consistently after the onset of the pandemic and it was mainly attended by

those children whose conditions required prompt assistance, reducing the number of patients diagnosed with
milder pathologies. At the end of the emergency, better use of PEED could avoid overcrowding and minimize
waste, allowing resource optimization for the management of urgent cases.
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Background

The COVID-19 pandemic has had significant conse-
quences on the population worldwide, determining a so-
cial, economic, and medical crisis. Measures adopted to
limit the contagion have influenced people’s habits, daily
activities and lifestyle. Although subjects of any age are
at risk of contracting the infection, patients who are im-
munocompromised or with comorbidities, and the
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elderly are more likely to develop a severe illness with
complications [1]. Conversely, children and young adults
seem to be rarely affected by the virus and by them the
course of disease is often asymptomatic, although skin
manifestations or anecdotal cases of Kawasaki syndrome
were described [2]. As a consequence, school shut down
and interruption of leisure and sport activities have been
among the most common restrictions that national gov-
ernments have introduced. To date, several studies have
reported the discontinuity in health care assistance that
has followed the outbreak. Clinicians have focused on
the management of the emergency, making the handling
of both chronic and acute pathologies complicated [3].
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Even in the ophthalmic field, a significant drop of both
scheduled and emergency consultations and surgeries
has occurred, leading to worse visual outcomes for pa-
tients [4], if compared to the period before the pan-
demic. This study aims to investigate the volume and
the characteristics of pediatric eye emergency depart-
ment (PEED) consultations carried out in our center
during the Italian national lockdown, highlighting the ef-
fects that the pandemic had driven. Our tertiary eye
clinic is located in one of the ten cities most affected by
the infection during the first wave, so it can be consid-
ered as representative of the national scenario.

Methods

This is a retrospective observational study conducted in
accordance with the tenets of the Declaration of Helsinki
and it was previously approved by the Ethical Commit-
tee of our Institution. Informed consent for any medical
treatment and data processing was given by parents or
authorized legal guardians at the moment of
presentation.

Ophthalmic emergency consultations of patients aged
<18 years old and performed during the national lock-
down (March 9th, 2020 — May 3rd, 2020) and in the
corresponding period of the previous three years (2017,
2018, and 2019) have been considered and reviewed.
The following characteristics were collected: age, gender,
duration and type of accused symptoms, traumatic eti-
ology, laterality and the discharge diagnosis. Each diag-
nosis has been then classified according to the interested
ocular sub area and to urgency. Channa’s classification
has been used to define urgency [5].

Since the samples of 2017, 2018, and 2019 did not dif-
fer significantly from each other for any of the collected
variables, they have been considered as a whole for the
statistical analysis, the so called pre-COVID-19 Group
(pCG), and compared to the COVID-19 Group of pa-
tients that presented in 2020 (CG).

Descriptive results were reported as percentage,
mean + Standard Deviation (SD) and median with inter-
quartile range (IQR) respectively for categorical, nor-
mally distributed and not-normally distributed variables.
Differences between pCG and CG were assessed using
Fisher Exact test for categorical variables, T-test for in-
dependent means to compare patients’ age, and Mann
Whitney U-test for the number of daily consultations
performed and symptoms’ duration. The analysis was
done using STATA 16.0 (StataCorp, Texas, USA). Statis-
tical significance was considered when p < 0.05.

Results

136, 133, and 154 PEED consultations have been per-
formed respectively in the considered period of 2017,
2018, and 2019, while 29 patients presented in 2020. So,
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during the national lockdown, the volume of PEED ex-
aminations decreased by 79.4%. The average number of
weekly consultations in the different years is showed in
Fig. 1.

Descriptive results and significances between pCG and
CG are reported in Table 1. Overall, patients’ age and
gender, duration of symptoms, etiology and pathological
category did not significantly differ between the two pe-
riods. Redness, discomfort, swelling and pain confirmed
as the most referred symptoms at presentation. A signifi-
cance has been found in urgency classification, since ur-
gent diagnosis increased from 30.7 to 50.7% in 2020
(p = 0.024). The commonest urgent conditions of the CG
group were “corneal abrasion” (33%), “peri-ocular
trauma” (20%), “traumatic hyphema” and “corneal for-
eign body” (both 13%), whereas the most frequent ur-
gencies in the pCG group were “corneal abrasion” (33%),
“peri-ocular trauma” (22%) and “corneal foreign body”
(10%).

Discussion

This study shows a dramatic reduction of the PEED ex-
aminations carried out during the national lockdown in
2020. Compared to the average volume of visits per-
formed in the same period in the previous three years,
we experienced a drop of 79.4%. This finding is consist-
ent with those reported by Shak et al., since they experi-
enced a halving of the PEED consultations at their eye
clinic during the first wave of the pandemic [6]. Con-
versely, our PEED has not direct access, so people have
to stay in a shared waiting room before triaging and be-
ing sent to the Ophthalmic Unit. We hypothesized that
the children’s parents, already discouraged by the restric-
tions related to the general lockdown, were even less in-
clined to attend a general pediatric ED, considering it a
high-risk place for contracting the infection.

Another reason that has contributed to the reduction
of PEED consultations was the interruption of those ac-
tivities where children usually got injured, especially at
school and during sport activities. Previous studies
showed that PEED examinations due to ocular trauma
represent from 13 to 38%, reaching a peak in spring and
summer [7-10]. In accordance to the overall decrease,
we have seen an absolute reduction in the number of
PEED visits secondary to trauma (2017: 47, 2018: 41,
2019: 48, 2020: 12). Nevertheless, they represented a
large part of the performed examinations and contrib-
uted to the significant rise of urgent cases (+21%) that
characterized the CG. Compared to the pCG, the PEED
was mainly attended by those children whose conditions
required prompt assistance, reducing consistently the
number of patients diagnosed with milder pathologies. A
large amount of non-urgent cases could have been
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Fig. 1 Average number of weekly PEED consultations performed in the considered date range of 2017, 2018, 2019, and 2020

managed by pediatricians or ophthalmologists in tele-
medicine, or independently by parents.

No significant difference has been found in the sub-
type of diagnosed pathology neither in the accused
symptoms between the two periods and with respect to
the common causes of request for consultation in PEED
[11]. Anyway, during the lockdown, only one newborn
was diagnosed with infective conjunctivitis, one of the

most frequent conditions found in PEED before the pan-
demic. Schools closure and social distancing have con-
tributed to the reduction of its incidence among
adolescents and children, as well as other typical viral
pathologies of the lower respiratory tract with air trans-
mission [12].

It seems that parents, even during the emergency,
didn’t use to wait before taking their children to a

Table 1 Comparison of demographic and clinical characteristics of pCG and CG

pCG (n =423) CG (n=29) p-value

Patients per day 2 (1-4) 0 (0-1) < .00001
Age, years 838+50 86+56 862
Gender, F (%) 388 483 331
Duration of symptoms, days 1(1-4) 1(1-3) 992
Traumatic Etiology (%) 322 414 312
Bilateral Pathology (%) 135 17.2 576
Pathological Category (%) 955

Ocular Surface 54.2 552

Eyelids and Orbita 227 24.1

Control in systemic conditions® 11.6 70

Visual Disturbances 27 34

Other® 88 103
Most Accused symptoms (%)

Redness 369 276 425

Discomfort 258 345 280

Swelling 24.1 20.7 823

Pain 16.1 17.2 797
Urgency (%) 30.7 51.7 024

@ Headache, fever, vomit or dizziness

b Vitreoretinal diseases, neuro-ophthalmological conditions, glaucoma, uveitis, strabismus
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medical examination. This finding differs from what has
been described regarding the adults’ behavior. Several
studies, especially in non-ophthalmic settings, have re-
ported that people perceived the hospitals as hotbeds for
exposure and contamination and preferred to bear their
symptoms rather than attending a hospital environment
risking to get infected [13]. Even some patients affected
by ophthalmic chronic pathologies have had a worse
prognosis due to this reluctance or to the rescheduling
of their programmed visits [4]. At the beginning of the
COVID-19 emergency, when the disease wasn’t known
enough, acute symptoms, even if urgent, had been over-
shadowed because the fear of contracting COVID-19 in-
fection was higher than the experienced symptoms, but
this did not occur in our pediatric sample.

Conclusion

A significant drop in PEED consultations has occurred
during the first wave of the COVID-19 pandemic. Al-
though school and sports club closure was followed by
an absolute decrease of eye examinations secondary to
trauma, a great number of children with milder condi-
tions has been self-managed by parents or pediatricians
for their ophthalmic complaint. At the end of the emer-
gency, better use of PEED could avoid overcrowding and
minimize waste, allowing resource optimization for the
management of urgent cases. Further studies are needed
to assess the impact of the second wave of COVID-19
pandemic on the activity of PEED compared to the first
one.
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