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Methods: Impact of COVID-19 on Pediatric Emergency Room (ICOPER) was a retrospective multicentre obser-
vational study including 23 Italian EDs.

All the children <18 years admitted, between March 9th and May 3rd 2020 stratified by age, priority code,
cause of admission and outcome have been included and compared to those admitted in the same period of
2019.

Our objectives were to assess the characteristics of pediatric admissions to EDs since COVID-19 outbreak
until the end of lockdown, and to describe the features of critical children.

Findings: 16,426 children were admitted in 2020, compared to 55,643 in 2019 (-70-48%). Higher reduction
was reported in hospitals without Pediatric Intensive Care Unit (PICU) (-73-38%) than in those with PICU
(-64-08%) (P<0-0001). Admissions with low priority decreased more than critical ones (-82.77% vs. 44-17%
respectively; P<0-0001). Reduction of discharged patients was observed both in hospitals with (-66-50%) and
without PICU (-74-65%) (P<0-0001). No difference in the duration of symptoms before admission was
reported between 2019 and 2020, with the majority of children accessing within 24 h (55-08% vs. 57-28%
respectively; P = 0-2344).

Interpretation: Admissions with low priority decreased significantly more than those with high priority; we
suppose that the fear of being infected in hospital maybe overcame the concerns of caregivers. Compared to
2019, no significant referral delay by caregivers was reported. Our data suggest the need of adaptation of EDs
and primary care services to different needs of children during COVID-9 pandemic.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Research in context

Evidence before this study

COVID-19 pandemic provoked important decrease of pediatric
admissions to Emergency Department (ED), arising concerns
about possible delays in diagnosis and treatment of severe dis-
order. Our aim was to identify and describe the change in pedi-
atric admissions to Emergency Departments of North-Western
Italy during COVID-19 pandemic.

We made a research on Pubmed using the terms “COVID-19
AND Emergency Department AND children” or “COVID-19 AND
impact AND Pediatric Emergency Department” and “COVID-19
and Emergency Department AND reduction (or decrease)” with
the limit of pediatric age (0—18 years) including all original
articles, case-control studies, cohort studies, case series, and
letters to editor, published in 2020.

Added value of this study

In our large multicenter retrospective study, we observed massive
reduction of pediatric admissions to Emergency Departments.
Admissions with low priority code decreased significantly more
than those with high priority. For more severe cases, no significant
delay in ED referral by caregivers was reported in 2020 compared
to 2019.

Implications of all the available evidence

The fear of being infected by SARS-CoV-2 maybe overcame the
concerns of caregivers, but children who really needed immediate
medical evaluation accessed rightly the Emergency Department.
Dedicated strategies for the care of children with comorbidities or
mental health disorders should be implemented, involving both
hospitals and community medical services.

1. Introduction

The Coronavirus Disease (COVID-19), caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), has provoked a
global crisis, leading the World Health Organization to declare the
pandemic on March 11th, 2020 [1].

Due to high contagiousness and significant morbidity and mortal-
ity rates, many Countries have imposed social distancing, and all pub-
lic activities have been banned [1]. North-Western Italy was hardly

hit by the pandemic. On February 20th, 2020, the first case of COVID-
19 has been recorded in a small town of Lombardy, and the lockdown
of the whole Country was then imposed between March 9th and May
3rd, 2020.

The burden of the disease involved mainly the older age groups,
whereas children were pretty asymptomatic or experienced mild
symptoms, resulting in a small number of pediatric COVID-19 visits
to the Emergency Department (ED) [2, 3]. On current available Italian
surveillance data, 17-3% of reported cases involved children [4]. On
the other hand, more concerns arise from the novel Multisystem
Inflammatory Syndrome in Children (MIS-C) associated with SARS-
CoV-2 infection, which has been increasingly reported, and is charac-
terized by persistent fever, abdominal pain, vomiting, diarrhea, rash,
conjunctivitis and other mucocutaneous features [5, 6]. MIS-C is a
life-threating condition that may rapidly progress to cardiac failure.

At the same time, decreasing trend of ED admissions was reported
since the very first day of lockdown, mainly in pediatric settings [7].
Compared to the same period of past years, many Italian authors
have reported a huge reduction of pediatric admissions to ED, rang-
ing from 72% to 92% [1, 3, 8—13].

The main aim of our multicentre retrospective study was to assess
the number and characteristics of pediatric admissions to ED since
the outbreak of COVID-19 until the end of lockdown, compared to
the same period of 2019. Second, we described the main features of
critical children accessing EDs with high priority.

2. Methods

All the children <18 years admitted to all the 23 Pediatric EDs of
Piedmont and Aosta Valley, North-Western Italy, between March 9th
and May 3rd, 2020 were included in this multicentre retrospective
observational study, and compared to those admitted in the same
period of 2019. Among the centres involved, 3 were major Pediatric
EDs of hospitals provided with Pediatric Intensive Care Unit (PICU)
and 20 were Pediatric EDs of hospitals without PICU.

The medical record databases of each ED were screened for infor-
mation on the demographic profile of children (age and gender), tri-
age priority code (from lower to higher priority: white, green, yellow
and red), and outcome (discharge home, admission to hospital,
admission to PICU, transfer to another center). According to age, all
the children were stratified in 5 classes: 0—2 years, 3—5 years,
6-10 years, 11-14 years and 15—-18 years.

Secondly, we have compared all the children <18 years admitted
on March 2019 to those admitted on March 2020, stratified by cause


http://creativecommons.org/licenses/by-nc-nd/4.0/

I Raffaldi et al. / The Lancet Regional Health - Europe 5 (2021) 100081 3

of admission (infectious disease, surgical problem, trauma, psychiat-
ric disorder, and others), and priority code.

Last, we have compared all the children with high priority code
(yellow and red) admitted on March 2020 to those evaluated on
March 2019. Data about this subgroup of children included age,
comorbidities, general practitioner visit before admission, symptoms
before admission, cause of admission and outcome.

Every participating centre returned two ad hoc report forms to the
Coordinating centre. In the first form, every centre reported the total
number of children admitted during the study period, stratified by
age, gender, priority code, and outcome. In the second form, every
centre reported the total number of children admitted on March
2019 and 2020, stratified by cause of admission and priority code,
and those admitted in the same period with high priority code, strati-
fied by the variables described above. The Coordinating centre
merged all data in the same database before the analysis.

The study protocol was approved by the Ethical Committee of the
Coordinating centre of Turin on June 23rd, 2020 (protocol number:
0060387).

2.1. Statistical analysis

All the statistical analysis were made by comparing the 3 major
EDs to the 20 EDs of hospitals without PICU and were performed
using SAS V9.4.

ED admissions have been described by absolute frequency and
percentage and their reduction between 2019 and 2020 was mea-
sured using percentages. Comparison between percentage distribu-
tion of characteristics at admission and year of admissions (2019 or
2020) and between characteristics at admission and type of hospital
(with or without PICU) have been performed using the Chi-square
test or the Fisher's exact test, when the hypothesis for Chi-square
test was not met. The significance level was set at alpha=0-05.

To account for multiple comparisons, we estimated the False Dis-
covery Rate (FDR) based on the Benjamini—Hochberg method [14]
and we computed the FDR-adjusted p-values at 5% level.

2.2. Role of the funding source

No funding was received for this study.

3. Results

Overall, 16,426 children were admitted to the 23 Pediatric EDs
during the study period on 2020, compared to 55,643 admissions
recorded on 2019 in the same period (—70.48%). Children aging
0-5 years were 9269 on 2020 (56-43%) and 29,237 on 2019 (52-54%),
respectively. Admissions with high priority (yellow and red code)
were 1494 (9-09%) on 2020 and 3835 (6-91%) on 2019. Children being
discharged home were 14,485 on 2020 (88-18%) and 51,937 on 2019
(93-34%), while those admitted to PICU were 27 (0-16%) and 30
(0-05%), respectively on 2020 and 2019. The distribution of the causes
of admission on March of both years is shown in Fig. 1. After stratifi-
cation by triage priority code, age and outcome, significant reduction
of admissions was observed in each class (Table 1).

Among admissions due to infectious disease, two children had
encephalitis and one had sepsis, all on 2019. Overall, four children
were admitted for status epilepticus (two on 2020) and nine for the
onset of diabetes type I (three on 2020). Among overall children with
psychiatric disorders, 12 were suicidal attempts (five on 2020).
Admissions for abuse and neglect were 34 (six on 2020). On 2020,
two children with MIS-C have been recorded, showing persistent
fever, diarrhea, and mucocutaneous involvement (conjunctivitis, fis-
sured lips, skin rash, erythema, and edema of hands and feet). They
both had high level of SARS-CoV2 antibody and inflammation

a.

6617

8736

infectious disease ™ surgical problem ™ trauma ™ psychiatric disorder ™ others

1200

1809

infectious disease ®surgical problem ®trauma ™ psychiatric disorder ™ others

Fig. 1. Causes of pediatric admissions (total number) to Emergency Departments on
March 2019 (a) and March 2020 (b).

markers, lymphopenia, thrombocytopenia, and complement con-
sumption, but negative nasal swabs.

3.1. Comparison between hospitals with and without PICU stratified by
priority code, age and outcome

The reduction of admissions was reported in Pediatric EDs of hos-
pitals without PICU (-73-38%) and in those with PICU (—64-08%)
with a significant decrease in both of them (p <0-0001). Detailed
descriptive analysis by priority code, age, and outcome is shown in
Fig. 2 and Table 2.

3.2. Comparison between 2019 and 2020 by cause of admission and
priority code

Focusing only on March, we observed 21,846 admissions in 2019,
and 4639 in 2020 (—76-76%). After stratification by cause of admis-
sion (Figure 1), we observed a significant decrease of the absolute
number of admissions for all the subgroups (p <0-0001), especially
for infectious disease (—79-29%), and less sharply for surgical and
psychiatric disorder (—59-4% and —66-67%, respectively). Admissions
for surgical problems with yellow priority code decreased signifi-
cantly (p = 0-0002), but less than other admissions with the same pri-
ority (Table 3).
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Table 1

Decrease of admissions to Pediatric Emergency Departments in all the 23 Centres involved (period: March 9th - May 3rd, 2020 vs. March

9th - May 3rd, 2019), stratified by priority code, age and outcome.

Total admissions N (%)

Admissions to hospitals with PICU®

Admissions to hospitals without PICU*
Triage priority code ~ White
Green
Yellow

Red

Age (years)

11-14

15-18

Discharged home

Admissions to hospital
Outcome Transferrals to another hospital

Admissions to PICU*

Admissions to other than PICU*

2019 2020 Decrease of admissions%  p-value
55,643 16,426

(100.00)  (100-00)  —70-48

17,343 6230 <0.0001*
(31-17) (37-93) —64-08

38,300 10,196

(68-83) (62-07) ~73.38

6386 1100 <0.0001*
(11-48) (6:70) -82.77

45,422 13,832

(81-63) (84-21) —69.55

3715 1427

(6:67) (868) —61.59

120 67

(022) (0-41) —44.17

16,842 5575 <0.0001"
(30-27) (33-94) —66-90

12,395 3694

(22-28) (22-49) ~70-20

14,274 4080

(25-65) (24-84) —71.42

9390 2298

(16-88) (13-99) ~75.53

2742 779

(4.92) (474) —71.59

51,937 14,485 <0.0001"
(93-34) (88-18) —72-11

3415 1798

(6-14) (10.95) -47.35

261 116

(0-47) (0-71) ~55.56

30 27 0.04
(0.05) (0-16) ~10.00

3385 1771

(6.08) (10.78) —47.68

* False Discovery Rate corrected p-value <0-05.
2 PICU: Pediatric Intensive Care Unit.

In the same period, comparing children admitted to hospitals with
and without PICU stratified by cause of admission and priority code,
we observed significantly higher decrease of all the causes of admis-
sions with any priority code to hospitals without PICU than with
PICU (p<0-0001), except for psychiatric disorders (p = 0-238).

Detailed analysis is reported in Table 4.

3.3. Comparison between 2019 and 2020 by features of critical
admissions

Focusing only on critical patients (Table 5), yellow and red codes
were 508 on March 2020, compared to 1487 on March 2019
(—65-84%). We observed no difference in the duration of symptoms
before admission between 2019 and 2020 (p = 0-2344), with majority
of children accessing EDs within 24 h since the onset of symptoms.
The features of critical admissions to hospitals with and without PICU
are described in Tables 6 and 7, respectively.

4. Discussion

This is the first large multicentre study describing how COVID-19
pandemic has changed the referral of children to EDs in hardly hit
North-Western Italy. We observed massive reduction of pediatric
admissions, as reported in already published subgroups of our popu-
lation [8—10] and by other Italian centres [1, 11—13]. Non-urgent vis-
its have dropped significantly more than urgent ones, reflecting how
maybe the fear of being infected by SARS-CoV-2 in hospitals over-
came the anxiety and the need of reassurance of caregivers, as
already reported in previous epidemics [15, 16]. We could suppose
that COVID-19 has unveiled previous widespread misuse of

emergency care facilities, which are often accessed for the manage-
ment of non-urgent conditions. Children with green and yellow
codes decreased significantly more in hospitals without PICU, and
mild proportional increase of both high priority codes and admissions
to PICU has been observed, as reported by lozzi et al. [11] Anyway,
the absolute number of high priority codes and admissions to PICU
decreased, as recently noted by the Italian Network of Pediatric
Intensive Care Unit Research Group [17]. Interestingly, we did not
detect any significant delay in ED referral by caregivers, as previously
speculated by other authors [11, 13].

Overall, on 2020 we observed a decrease of pediatric admissions
to EDs for all the age groups, but in particular in major hospitals with
PICU such reduction was less marked for younger children and
patients with comorbidities and high priority code, who are usually
more fragile. As already reported, the most evident drop regarded
infectious diseases, which usually represent the main reason of Pedi-
atric ED visits [11]. Children did not attend schools or other commu-
nities during the lockdown, thus decreasing the spread of both SARS-
CoV-2 and other pathogens. Nonetheless, although restrictive meas-
ures and mandatory use of facial mask were imposed to all the popu-
lation, we confirm that most of critical patients were affected by
infectious diseases and admissions with high priority due to infec-
tions dropped significantly only in hospitals without PICU [11, 12].
This might be the expression of families’ preference to bring their
children to major centres rather than to small ones during the lock-
down, even if farer from home.

During the study period, only two cases of MIS-C were reported in
our centres, and 14 more were recorded between the end of the
study period and December 2020. The first reports of COVID-19-asso-
ciated hyperinflammatory syndromes (including Kawasaki-like
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Table 2

Admissions to the Pediatric Emergency Department of hospitals with Pediatric Intensive Care Unit (PICU) compared to hospitals without PICU between March 9th and May 3rd,

2019 vs. March 9th and May 3rd, 2020, stratified by priority code, age and outcome.

Hospitals with PICU*

Hospitals without PICU*

2019 2020 Decrease of p-value 2019 2020 Decrease of p-value p-value
admissions% admissions% comparison
hospitals
with PICU" vs.
hospitals
without PICU?
Total 17,343 6230 —64-08 38,300 10,196 -73.38 <0-0001*
admissions N (%) (100-00) (100-00) (100-00) (100-00)
Triage priority =~ White 1603 275 <0.0001" 4783 825 <0-0001* 0-942
code (9-24) (4-19) —82.84 (12-49) (8-09) -82.75
Green 13,377 4963 32,045 8869 <0.0001"
(7713) (79-79) —62.90 (83-67) (86-98) -72-32
Yellow 2296 947 1419 480 0-002*
(13:24) (15-29) -58.75 (3-70) (4-71) ~66.17
Red 67 45 53 22 0-130
(0-39) (0-73) -32:84 (0-14) (0-22) —58-49
Age (years) 0-2 5358 2175 <0-0001* 11,484 3400 <0-0001* <0-0001*
(30-89) (34.91) —59.41 (29-99) (33-35) —-70-39
3-5 3518 1344 8877 2350 <0.0001*
(20-28) (21-57) —61-80 (23-18) (23-05) —-73.53
6-10 4682 1598 9592 24382 <0-0001"
(27-00) (25-65) —65-87 (25-04) (24-34) -7412
11-14 3201 908 6189 1390 <0-0001"
(18-46) (14-58) -71.63 (16-16) (13-63) —77.54
15-18 584 205 2158 574 0.003"
(3:37) (3-29) —64-90 (563) (5-63) —73-40
Outcome Discharged home 16,179 5420 <0-0001" 35,758 9065 <0-0001* <0.0001*
(93-29) (87-00) —66-50 (93-37) (88-90) —74.65
Admissions to 1139 789 2276 1009 <0.0001"
hospital (6:56) (12-66) -30.73 (5-94) (9-90) -55.67
Transferrals to 3 2 258 114 0-976
another hospital (0-02) (0-03) -33.33 (0-67) (1-12) —55.81
Admissions to PICU* 22 19 0-467 8 8 0-089 0-804
(013) (0-31) -13.64 (0-02) (0-08) 0-00
Admissions to other 1117 (6-44)  770(12-36) 2268 (5-92) 1001 (9-82)
than PICU* -31.06 —55.86

* False Discovery Rate corrected p-value <0-05.
@ PICU: Pediatric Intensive Care Unit.

presentation and symptoms mimicking acute appendicitis and peri-
tonitis) have been published on May 2020 [18, 19]. Unanimous con-
sensus has not yet been reached either on diagnostic criteria or on
therapy, and many different protocols have been proposed by differ-
ent Institutions [6]. Based on available evidence and clinical aware-
ness, we designed a dedicated clinical pathway: all the patients
identified on clinical criteria underwent laboratory tests including
investigations on inflammation, cardiac involvement, coagulation
profile, and SARS-CoV2 serology; echocardiogram was always done
as soon as possible. Therapy included corticosteroids and intravenous
immunoglobulin, along with fluid restriction and strict cardiac and
respiratory monitoring.

The considerable reduction of patients discharged home on 2020,
especially in hospitals without PICU, was consistent to what reported
by other Italian centres [8, 12]. We presume it could be due to the
huge reduction of children with low priority conditions, who are usu-
ally more easily discharged. We suppose that massive reduction of
non-critical ED admissions was also responsible for increased preva-
lence of critical ED admissions during the study period, which
reduced significantly less, as already shown by other Italian centres
[9,13].

Another consequence of community isolation and social restric-
tions was the reduction of admissions related to trauma and outdoor
injuries. Interestingly, the decrease of pediatric trauma was stronger
than reported in March and April in Finland (—24%) and the United
States, where fracture reduction was 58% [20, 21]. At the same time,
we globally reported significantly lighter decrease of admissions due
to surgical problems, compared to all the other subgroups, and

proportional increase of need for urgent surgery only in hospitals
without PICU. Anyway, no significant delay in presentation was
reported for surgical problems or for any cause of admission with
high priority code, as the analysis of the duration of critical patients’
symptoms before they accessed EDs showed no difference between
2019 and 2020.

Delayed access to EDs, due to the fear of contracting COVID-19,
has been suggested to cause more severe clinical presentation of
some children and adults [11, 13, 22, 23]. Anyway, such perception of
pediatric healthcare professionals is not sustained by evidence pro-
vided by our study on a large population. In fact, the major part of
our critical children arrived within 24 h since the onset of symptoms,
suggesting that lockdown and fear of COVID-19 were not responsible
for delayed provision of care. On the other hand, the results of an
early single center report from Ireland [24] and other recent papers
on the need for urgent surgery in large cohorts of children are consis-
tent with our findings [20, 21]. Often, critical patients were not
brought to their general practitioners before attending EDs: we might
suppose that families preferred to refer directly to hospitals (in par-
ticular the major ones) in order not to delay diagnosis and care. Also
increased prevalence of patients with comorbidities in major hospi-
tals suggests such hypothesis. During the lockdown, the families of
children with special needs felt particularly isolated and stressed
[25]: though telemedicine has been implemented also by community
medical services, we suppose that caregivers felt more reassured
accessing directly the ED of reference centres.

The COVID-19 pandemic shows heavy impact on mental health of
both adults and children, in particular those who already suffered from
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Table 3
Decrease of admissions to Pediatric Emergency Departments of all the 23 Centres on
March 2020 vs. March 2019, stratified by priority code and cause of admission.

2019 2020 Decrease p-value
of
admissions’
Total admissions N (%) 21,846 4639
(100-00)  (100-00) —-76-76
All priority codes
Infectious disease 8736 1809 <0.0001*
(39-99) (39-00) -7929
Surgical problem 596 242
(2:73) (5-22) -59.40
Trauma 5753 1340
(26-33) (28-89) -76-71
Psychiatric disorder 144 48
(0-66) (1-02) —66-67
Other disease 6617 1200
(30-29) (25-87) -81-86
White code
Infectious disease 969 124 0-457
(4-44) (2-67) -87-20
Surgical problem 40 7
(0-18) (0-15) -82.50
Trauma 283 35
(130) (0-75) -87.63
Psychiatric disorder 2 1
(0-01) (0-02) —-50-00
Other disease 862 124
(3-95) (2:67) —85-61
Green code
Infectious disease 7154 1507 <0.0001*
(32.75) (32.49) —78.93
Surgical problem 487 185
(2-22) (3-99) -62.01
Trauma 5183 1220
(23-72) (26-30) -76-46
Psychiatric disorder 90 27
(0-41) (0-58) —-70-00
Other disease 5289 901
(24-21) (19-42) —-82.96
Yellow code
Infectious disease 583 165 0.0002*
(2-66) (3-57) -71.70
Surgical problem 69 48
(0-32) (1.03) -3043
Trauma 281 83
(1.28) (1-79) —-70-46
Psychiatric disorder 52 19
(0-24) (0-41) —63-46
Other disease 447 165
(2-05) (3-56) —63-09
Red code
Infectious disease 30 13 0-187
(0-14) (0-28) —56-57
Surgical problem 0 2
(0-00) (0-04) Not applicable
Trauma 6 2
(0-03) (0-04) —66-67
Psychiatric disorder 0 1
(0-00) (0-02) Not applicable
Other disease 19 10
(0-09) (0:22) —47.37

* False Discovery Rate corrected p-value <0-05.

psychiatric disorders [26—28]. The global reduction of admissions for
psychiatric disorders, along with the increased prevalence of children
with mental health disorders among those admitted to Pediatric EDs
during the study period are matter of concern, consistently with the
results shown by McDonnell et al. [26] Our finding confirms the need
to take particular care of children and adolescents’ mental health, as
isolation and social restrictions may have serious psychiatric conse-
quences, in particular on the most fragile patients [28].

Our study has some strengths. First, to our knowledge it is the first
large multicentre study on the impact of COVID-19 on pediatric

admissions to EDs in Europe. This allowed us to discuss previous
hypothesis and perceptions based on case series and small studies in
the early phase of the pandemic. In particular, we could demonstrate
that there was no significant increase in time-to-presentation for
care to our centres. Second, we could evaluate the differences
between large hospitals and smaller ones: we believe this could be
useful to help drawing future strategies. Last, it provides insight on
the main causes of admittance to pediatric EDs, again helping even-
tual remodeling strategies for hospital emergency settings for next
challenging times.

Our study has also some limits. Of course, first this is a retrospec-
tive study reflecting the experience of 23 EDs of North-Western Italy,
which limits the generalizability of our results. However, all the Pedi-
atric EDs of our region have been included and are representative of
both urban and rural areas. Second, we did not compare admissions
during lockdown to those immediately after its end, therefore we
could not compare patients before and after re-opening activities, as
reported by other studies [12]. Moreover, our analysis was performed
only on aggregate data, so we could not use a time series model, or
difference-in-difference approach to better describe the differences
between admissions in 2019 and 2020. We are aware that the com-
parison of two time points using aggregate data might lead to some
biases.

In conclusion, in our multicentre retrospective study, we observed
massive reduction of pediatric admissions to EDs, but the decrease
was higher in hospitals without PICU than in major ones with PICU.
Admissions with low priority code decreased significantly more than
those with high priority, in particular in hospitals without PICU; we
suppose that the fear of being infected by SARS-CoV-2 maybe over-
came the concerns of caregivers. Compared to 2019, no significant
delay in ED referral by caregivers was reported on 2020. Dedicated
strategies for the care of children with comorbidities or mental health
disorders should be implemented, involving both hospitals and com-
munity medical services.
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Table 4
Admissions to the Pediatric Emergency Department of hospitals with Pediatric Intensive Care Unit (PICU) compared to hospitals without PICU on March 2019 vs.
March 2020, stratified by priority code and cause of admission.

Hospitals with PICU* Hospitals without PICU?
2019 2020 Decrease of p-value 2019 2020 Decrease of p-value p-value
admissions% admissions% comparison
hospitals with
PICU" vs.
hospitals
without PICU*
Total admissions N (%) 7021 1920 14,825 2719
(100-00)  (100-00)  —72-65 (100-00)  (100-00)  —81-66
All priority codes
Infectious disease 2603 662 <0-0001* 6133 1147 <0.0001* <0-0001*
(37.07) (34-48) -74.57 (41.37) (42-18) -81-30
Surgical problem 212 142 384 100 <0.0001*
(3-02) (7-40) -33.02 (2-59) (3-68) -73.96
Trauma 2050 622 3703 718 <0.0001"
(29-20) (32.40) —69.-66 (24.98) (26-41) -80-61
Psychiatric disorder 58 24 86 24 0-238
(0-83) (1-25) —58.62 (0-58) (0-88) -72.09
Other disease 2098 470 4519 730 <0-0001*
(29-88) (24.48) ~77-60 (30.48) (26-85) —-83-85
White code
Infectious disease 254 21 Not applicable 715 103 0-595 0.025
(3-50) (1-09) -91.73 (4-82) (3-79) —-85-59
Surgical problem 22 3 18 4 0-553
(0-31) (0-15) —86:36 (0-12) (0-15) -77.78
Trauma 47 0 236 35 0.009*
(0-61) (0-00) —-100 (1-59) (1-28) -85-17
Psychiatric disorder 0 0 2 1 Not applicable
(0-00) (0-00) Not applicable (0-01) (0-04) —50-00
Other disease 307 40 555 84 0-464
(4-30) (2-08) -86:97 (3-75) (3-09) —84-86
Green code
Infectious disease 1922 518 <0-0001* 5232 989 <0-0001* <0.0001*
(27-32) (26-98) —-73.05 (35-29) (36-38) —-81-86
Surgical problem 146 100 341 85 <0-0001*
(2-05) (5-22) -31.51 (2-30) (3-13) ~75.07
Trauma 1833 574 3350 646 <0-0001*
(26-10) (29-89) —68-69 (22-61) (23.75) -80.72
Psychiatric disorder 25 12 65 15 0-102
(0-33) (0-63) -52.00 (0-44) (0-55) -76-92
Other disease 1541 337 3748 564 <0-0001"
(21.94) (17.55) —~78:33 (25-28) (20.74) —84.95
Yellow code
Infectious disease 421 111 <0.0001" 162 54 0-560 0-216
(6-00) (5-78) ~73.63 (1-09) (1-99) —66-67
Surgical problem 44 38 25 10 0-074
(0-60) (1-98) -13.64 (0-17) (0-36) —60-00
Trauma 146 47 135 36 0-454
(2-05) (2-45) —67-81 (0-91) (1:32) -73.33
Psychiatric disorder 33 12 19 7 0-981
(0-46) (0-63) —63-64 (0-13) (0-26) -63-16
Other disease 250 88 197 77 0-567
(3-52) (4-58) —64-80 (1-33) (2-83) —60-91
Red code
Infectious disease 16 12 Not applicable 14 1 0.028 0.014*
(0.22) (0-63) —25.00 (0-09) (0-04) -92.86
Surgical problem 0 1 0 1 Not applicable
(0-00) (0-05) Not applicable (0-00) (0-04) Not applicable
Trauma 4 1 2 1 0-673
(0-55) (0.05) —~75.00 (0-01) (0-04) —-50-00
Psychiatric disorder 0 0 0 1 Not applicable
(0-00) (0-00) Not applicable (0-00) (0-04) Not applicable
Other disease 10 5 9 5 0-893
(0-14) (0-26) —-50.00 (0-06) (0-18) —44.44

* False Discovery Rate corrected p-value <0-05.
@ PICU: Pediatric Intensive Care Unit.



Table 5

Decrease of admissions with high priority codes (yellow and red) to Pediatric Emer-
gency Departments (EDs) in all the 23 Centres on March 2020 vs. March 2019, strati-
fied by age, comorbidities, cause of ED admission, general practitioner visit before
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admission, duration of symptoms before admission, and outcome.

Table 6

Reduction of admissions with high priority code (yellow and red) to Pediatric
Emergency Departments of hospitals with Pediatric Intensive Care Unit (PICU) on
March 2020 vs. March 2019, stratified by age, comorbidities, general practitioner

visit before admission, duration of symptoms before admission, cause of admis-

sion and outcome-.

2019 2020 p-value
Total admissions N 1487 508 2019 2020 p-value
(%) (100-00) (100-00) Total admissions 924 315
N (%) (100-00)  (100-00)
Age <12 months 290 114 0-4879
(19:51) (22-44) Age <12 months 232 74 0-3060
12-23 months 180 73 (25-11) (23-49)
(12-10) (14-37) 12-23 months 112 38
2-5 years 410 139 (12:12) (12.06)
(27.57) (27-36) 2-5 years 203 86
6-9 years 220 57 (21.97) (27-30)
(14-79) (11-22) 6-9 years 147 43
10-14 years 286 90 (15:91) (13-66)
(19-24) (17.72) 10-14 years 180 52
15-18 years 101 35 (19-48) (16-51)
(6-79) (6-89) 15-18 years 50 22
Comorbidities Yes 293 118 0-0083* (5-41) (6-98)
(19-70) (23-22) Comorbidities Yes 203 92 0.0020"
No 1194 390 (21.97) (29-21)
(80-30) (76-78) No 721 223
General practitioner Yes 237 72 0-6091 (78-03) (70-79)
visit before (15-94) (14-17) General practitioner Yes 185 52 0.1208
admission No 1037 369 visit before (20-02) (16-51)
(69-74) (72-64) admission No 526 200
Unknown 213 67 (56-93) (63-49)
(14-32) (13-19) Unknown 213 63
Duration of symp- <24h 819 291 0-2344 (23-05) (20-00)
toms before (55-08) (57-28) Duration of symp- <24h 483 169 0.5873
admission 1-3 days 448 127 toms before (52-28) (53-65)
(30-12) (25-00) admission 1-3 days 257 74
4-7 days 108 46 (27-81) (23-49)
(7:27) (9-05) 4-7 days 78 30
>7 days 65 25 (8-44) (9-53)
(4-37) (4-92) >7 days 61 23
Unknown 47 19 (6-60) (7-30)
(3-16) (3-75) Unknown 45 19
Cause of ED Infectious disease 608 190 0.0155* (4-87) (6-03)
admission (40-89) (37-40) Cause of admission Infectious 427 124 0.0043*
Surgical problem 61 47 disease (46-21) (39:37)
(4-10) (9-25) Surgical 48 36
Trauma 305 105 problems (5-19) (11.42)
(20-51) (20-67) Trauma 151 52
Psychiatric disorder 48 17 (16-34) (16:51)
(3-23) (3-35) Psychiatric 32 12
Neurological disease 167 53 disorders (3-47) (3-81)
(11.23) (10-43) Neurological 81 33
Other disease 298 96 diseases (8:77) (10-48)
(20-04) (18-90) Other diseases 185 58
Outcome Discharge home 828 215 <0.001* (20-02) (18-41)
(55-68) (42-32) Outcome Discharged home 500 131 0.0009"
Admission to hospital 372 168 (54-11) (41.59)
(25-02) (33.08) Admitted to 231 106
Admission to Short 198 73 pediatric ward (25-00) (33-65)
Observation Unit (13:32) (14-37) Admitted to 152 51
Admission to PICU* 17 11 Short Observa- (16-45) (16-19)
(1-14) (2-16) tion Unit
Need for urgent 27 18 Admitted to 11 9
surgery (1-81) (3-54) PICU® (1-19) (2-86)
Death 0 0 Need for urgent 24 15
(0-00) (0-00) surgery (2-60) (4-76)
Transfer to another 33 17 Death 0 0
hospital (2:22) (3-35) (0-00) (0-00)
Spontaneously left 3 1 Transferred to 0 1
the ED” (0-20) (0-20) another (0-00) (0-32)
Admission refusal 9 5 hospital
(0-61) (0-98) Spontaneously 1 0
b
* False Discovery Rate corrected p-value <0-05. left the ED” (011) (0-00)
¢ PICU: Pediatric Intensive Care Unit. Refuse admission > 2
: - (0-54) (0-63)

b ED: Emergency Department.

* False Discovery Rate corrected p-value <0.-05.
¢ Pediatric Intensive Care Unit.
> Emergency Department.
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Table 7

Reduction of admissions with high priority code (yellow and red) to Pediatric Emer-
gency Departments (EDs) of hospitals without Pediatric Intensive Care Unit (PICU) on
March 2020 vs. March 2019, stratified by age, comorbidities, general practitioner visit
before admission, duration of symptoms before admission, cause of admission and
outcome-.

2019 2020 p-value
Total admissions 563 193
N (%) (100-00)  (100-00)
Age <12 months 58 40 0.0351
(10-30) (20-73)
12-23 months 68 35
(12-08) (18-13)
2-5years 207 53
(36-77) (27-46)
6-9 years 73 14
(12-96) (7-25)
10—14 years 106 38
(18-83) (19-69)
15—18 years 51 13
(9-06) (6-74)
Comorbidities Yes 90 26 0-0793
(15-99) (13-47)
No 473 167
(84-01) (86-53)
General practitioner visit  Yes 52 20 0.0015*
before admission (9-24) (10-37)
No 511 169
(90-76) (87-56)
Unknown 0 4
(0-00) (2-07)
Duration of symptoms <24h 336 122 0-3321
before admission (59-68) (63-21)
1-3 days 191 53
(33-93) (27-46)
4-7 days 30 16
(5-33) (8-29)
>7 days 4 2
(0-71) (1-04)
Unknown 2 0
(0-35) (0-00)
Cause of admission Infectious 181 66 0-8228
disease (32:15) (34-20)
Surgical 13 11
problems (2:31) (5-70)
Trauma 154 53
(27-35) (27-46)
Psychiatric 16 5
disorders (2-84) (2-59)
Neurological 86 20
diseases (15-28) (10-36)
Other diseases 113 38
(20-07) (19-69)
Outcome Discharged home 328 84 0.0319
(58-27) (43-53)
Admitted to 141 62
pediatric ward (25-04) (32:12)
Admitted to 46 22
Short Observa- (8:17) (11-40)
tion Unit
Admitted to PICU 6 2

(1-06) (1-04)
Need for urgent 3 3

surgery (0:53) (1-55)
Death 0 0
(0-00) (0-00)
Transferred to 33 16
another (5-87) (8-29)
hospital
Spontaneously 2 1
left the ED (0-35) (0-52)
Refuse admission 4 3

(0-71) (1.55)

* False Discovery Rate corrected p-value <0-05.
*Pediatric Intensive Care Unit
PEmergency Department.

Supplementary materials

Supplementary material associated with this article can be found,
in the online version, at doi:10.1016/j.lanepe.2021.100081.
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