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ARTICLE INFO ABSTRACT

Keywords: Background: : In the spring of 2020, Italy experienced a significant reduction in the number of emergency
Covid 19 department (ED) presentations during the first wave of the COVID-19 pandemic. If ED access has an impact on
Emergency department patients’ prognosis, such a reduction in ED presentations would be expected to correlate with a parallel increase
gzg;?tzﬁzz?:js in the mortality rate of the corresponding population. The aim of the present study was to evaluate the impact of
Mortality reduced ED presentations on the all-cause mortality of the general population.

Methods: Absolute and relative variation in ED accesses from March 1 to April 30 of both 2019 and 2020 in three
hub hospitals in areas with different COVID-19 prevalence and age-standardized mortality data from January 1
to June 30 in 2019 and 2020 of the same areas were evaluated.

Results: : During March and April 2020, ED consults were decreased of approximately 50% in all three hospitals,
as compared with the same months in 2019. There was a marked increase in cumulative mortality in Milan (high
SARS-CoV2 infection spread zone) compared with the same period in 2019. In the other two municipalities
(Ferrara and Perugia), which had intermediate and low levels of infection spread, the mortality in 2020 was not
substantially changed from that of 2019.

Conclusions: : Taking into account the increase in mortality due to SARS-CoV-2, reductions in ED access did not
seem to affect death rates. If this finding will be confirmed, ED organization and access would need to be
reconsidered.

1. Introduction department (ED) presentations [7-9], even in areas of low SARS-CoV-2

prevalence. This situation provides an exceptional opportunity to study

The first deaths outside of China due to COVID-19 (coronavirus
disease 2019), caused by the SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2), occurred in February 2020 [1]. Subsequently,
there was widespread rapid transmission of the virus internationally,
with a particularly challenging surge of COVID-19 cases and deaths in
Italy [2-5], leading the World Health Organization to recognize the
outbreaks officially as a pandemic in early March [6].

Although the North-West of Italy was one of the most impacted re-
gions in the spring of 2020, almost all Italian national territory hospitals
have experienced a significant reduction in the number of emergency

the role of the ED in current healthcare systems [10]. Such a reduction in
ED presentations would be expected to correlate with a parallel increase
in the mortality rate of the corresponding population. If these expected
results are not found, the appropriateness of ED presentations should be
questioned. The present study aimed to evaluate the impact of reduced
ED presentations on the all-cause mortality of the general population in
Italy during the first wave of the COVID-19 pandemic.
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2. Methods
2.1. Study design

A multicentric observational study was conducted. We collected data
on ED presentations from three centers located in three regions within
Italy with different levels of SARS-CoV-2 infection spread. For each area,
we compared mortality data in the first semester of 2019 and 2020.

2.2. Population and study center selection

We classified each Italian province according to the severity of SARS-
CoV-2 infection spread, based on COVID-19 mortality data provided by
the Italian National Institute of Statistics (ISTAT) and the National
Institute of Health (Supplement), which provide daily mortality data for
the 21 Italian regions to the public [11]. Based on tertiles of COVID-19
age-standardized mortality (first tertile 9.5/100,000; second tertile
46.8/100,000), we classified the provinces into three categories: green
(low mortality), yellow (intermediate mortality), and red (high mor-
tality) .

We selected three Italian provinces (one from each area): Milan
(red), Ferrara (yellow), and Perugia (green). We then selected one
hospital center for each province: Ospedale Maggiore Policlinico of
Milan, Azienda Ospedaliero-Universitaria di Ferrara (Arcispedale San-
t'Anna), and Azienda Ospedaliera di Perugia (Ospedale Santa Maria
della Misericordia), respectively. These hospitals were chosen because
they are considered to be primary hubs in their respective provinces.
This characteristic is especially valid for the Perugia and Ferrara hos-
pitals, whereas Policlinico of Milan is part of a wide integrated hospital
network. We also considered convenience criteria (i.e., a prior profes-
sional relationship with the aforementioned hospitals), which simplified
the data collection process.

The total number of hospital beds available, number of ED year-
accesses, and rate of hospital admissions for each center are as follows:

1 Ospedale Maggiore Policlinico (Milan, 1390000 inhabitants): 900
beds; ~109,000 ED consults, and 36,000 inpatient admissions in
2019.

2 Arcispedale Sant’Anna (Ferrara, 132000 inhabitants): 710 beds;
~90,000 ED consults, and 27,000 inpatient admissions in 2019.

3 Ospedale Santa Maria della Misericordia (Perugia, 164000 in-
habitants): 759 beds; ~60,000 ED consults, and 35,000 inpatient
admissions in 2019.

2.3. Data extraction

2.3.1. ED data

We analyzed all patients that were evaluated in one of the three
included EDs from March 1 to April 30 of both 2019 and 2020. Data on
the number of ED presentations, triage priority codes given, and number
of inpatient admissions from the ED were extracted from electronic
charts and tabulated in an Excel database. Pediatric, gynecological, and
fast track (dermatology, otolaryngology, and ophthalmology) accesses
were excluded from the analysis.

2.3.2. Mortality

All-cause mortality data for each included municipality (Milan,
Ferrara, and Perugia) were obtained from the ISTAT database. Because a
reduction in ED access may affect mortality over a medium-length
period, we analyzed mortality data from January 1 to June 30 in 2019
and 2020.

2.3.3. Statistical analysis

ED data are reported as counts and percentages. We calculated the
absolute and relative variation in ED access and hospitalization from
2019 to 2020 for the three included hospitals. For mortality data
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analyses, we retrieved the daily number of all-cause deaths and calcu-
lated the cumulative absolute mortality from January 1 to June 30 for
years of 2019 and 2020. Mortality data are reported in cumulative fre-
quency diagrams. Chi-square test was used to assess if variation over
time of low-priority codes (white and green) was different from varia-
tion of high-priority codes (yellow and red). P values lower than 0.05,
two sided, were considered statistically significant.

Analyses were performed using the SAS (release 9.4) statistical
software.

3. Results

During March and April 2020, ED consults were decreased in all
three analyzed EDs compared with the same months in 2019. The
decrease was homogeneous across the three hospitals, with an overall
reduction of approximately 50%. Quantities of ED visits at these hos-
pitals during 2019 and 2020 are reported in Table 1 according to triage
code. A reduction in access was observed for all triage codes and was
higher for low-priority codes. This reduction in ED presentations
occurred before March 8 (the start of the lockdown in Italy) (eTable 1).
When comparing reductions in low- versus high-priority codes, a sta-
tistical significant difference was observed (p<0.001, for each hospital),
showing a higher reduction in low-priority codes in 2020 as compared to
20109.

As shown in Table 2, the total number of ED presentations was lower
in 2020 than in 2019, although the rate of hospitalization (upon ED
presentations) was higher in 2020. This increase was more prominent in
areas with intermediate (Ferrara) and high (Milan) levels of SARS-CoV-2
infection transmission.

Cumulative mortalities (January-June 2019 and 2020) in the
metropolitan regions of Milan, Ferrara, and Perugia are shown in Fig. 1.
Note that, there was a marked increase in mortality in Milan (red area,
high SARS-CoV2 infection spread zone). In particular, for April 30, 2020
(when daily mortality rates returned to values similar to those of 2019),
we observed a 46% increase in mortality (cumulative deaths: 6,563)
compared with the same period in 2019 (cumulative deaths: 4,506). In
the other two municipalities (Ferrara and Perugia), which had inter-
mediate and low levels of infection spread, the mortality in 2020 was not
substantially changed from that of 2019.

Table 1
Numbers of ED consults by triage priority color code from March 1 to April 30 in
2019 and 2020.

Center Code ED consults in ED consults in Relative
2019, N (%) 2020, N (%) variation“2020 vs.
2019
Milan Red 437 (5.4%) 270 (7.9%) -38%
Yellow 1596 (19.7%) 870 (25.4%) -45%
Green 5740 (70.8%) 2221 (64.9%) -61%
White 340 (4.2%) 59 (1.7%) -83%
Total 8113 (100.0%) 3420 (100.0%) -58%
Ferrara Red 499 (4.5%) 297 (5.5%) -40%
Yellow 3915 (35.4%) 2374 (44.1%) -39%
Green 6260 (56.7%) 2536 (47.1%) -59%
White 370 (3.4%) 176 (3.3%) -52%
Total 11044 5383 (100.0%) -51%
(100.0%)
Perugia  Red 259 (2.6%) 166 (4.0%) -36%
Yellow 1798 (18.3%) 1003 (24.2%) -44%
Green 6944 (70.7%) 2766 (66.8%) -60%
White 823 (8.4%) 206 (5.0%) -75%
Total 9824 (100.0%) 4141 (100.0%) -58%

@ Relative variation in the absolute number of ED consults, calculated as (2020
value — 2019 value) / (2019 value), inclusive of the months of March and April.
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Table 2
Hospitalization rate for ED accesses from March 1 to April 30 in 2019 and 2020.
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Center 2019 2020 Relative change”2020 vs. 2019
ED consults Hospitalizations N (%) ED consults Hospitalizations N (%) ED consults Hospitalizations
Milan 8113 1198 (14.8%) 3420 1043 (30.5%) -58% 106.5%
Ferrara 11044 2177 (19.7%) 5383 1860 (34.6%) -51% 75.3%
Perugia 9824 2259 (23.0%) 4141 1396 (33.7%) -58% 46.6%

@ Calculated as (2020 value — 2019 value) / (2019 value), inclusive of the months of March and April.

4. Discussion

The present study showed that the total number of ED presentations
decreased during the COVID-19 pandemic irrespective of local SARS-
CoV-2 transmission rates. This situation provided an exceptional op-
portunity to conduct a study to assess the effect of a dramatic reduction
in ED presentations on short term mortality. This allowed to study the
role of the ED in current healthcare systems. In the two regions without
high transmission, we did not observe corresponding increase in overall
mortality in the examined municipalities. Mortality increased only in
the region with high SARS-CoV-2 infection spread (Milan). These data
suggest that the reduction in ED presentations does not seem to affect
mortality in the general population.

The presently documented reductions in ED presentations could have
several causes. First, on March 8, the Italian government declared a
national lockdown to mitigate local outbreaks. In addition, institutions
asked the citizens repeatedly to avoid unnecessary ED access, both to
prevent the risk of infection spread in crowded environments and to
facilitate prompt care for those with true emergency needs. However,
our data show that ED presentations began to decrease during the first
days of March, before the lockdown. This finding suggests that one of the
primary causes for the reduced ED presentations may have been peo-
ple’s fear of virus exposure in the ED. Notably, we observed reduced
access for all triage codes, indicating that even people at potentially high
medical risk were less likely to seek medical attention in the ED. Several
recent reports have shown significant reductions in ED visits for major
complaints, such as myocardial infarction, during the COVID-19
pandemic [12]; and such reductions have also been related to an
increased mortality rate [13].

It is reasonable to expect that a reduction in ED access would be
followed by an increase in mortality. Surprisingly, the mortality rates in
the observed areas were similar to those of the previous year, except for
Milan, where the high SARS-CoV2 infection spread may have contrib-
uted to an increased mortality. Hence, dramatic reductions in ED pre-
sentations (>50%) in Italy were not followed by an increase in short-
term mortality. Such an unexpected finding has already been observed
regarding the utility of hospitalization in older adults and it is an op-
portunity to critically rethink our health care system organization [14].

We observed an increase in the hospitalization rate of ED patients
from 2019 to 2020. This result suggests that regardless of triage code,
the severity of ED cases was generally higher in 2020 than in 2019.
Because the total number of hospital admissions was lower in 2020 than
in 2019, this observation is probably due to a greater reduction in low-
severity code patients who did not require hospitalization being evalu-
ated in the ED.

All of these observations raise questions about the appropriateness of
ED consults. An ED should aim to provide care primarily to patients
affected by an injury or disease at risk of rapid deterioration of clinical
status. If this aim is not being met by an emergency service, then the
mortality in the area served by that service should increase rapidly. Our
data showed that excluding the effects of COVID-19 (i.e., increased
mortality in areas with high SARS-CoV-2 transmission), a reduction in
ED presentations and in the absolute number of hospital admissions
from the ED was not followed by a generalized increase in short-term
mortality. Many reports have suggested that there may be substantial
amounts of unnecessary ED visits [15]. However, in our study, we
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observed a reduction in all triage codes, indicating that fewer patients
with more severe conditions presented to the ED [16-19].

Notably, the healthcare system in Italy is universal and, in most
cases, free of charge. Thus, the absence of the expected mortality in-
crease may be primarily due to a reduction in patients accessing the ED
for a non-urgent problem. Indeed, it is known that ED crowding is
associated with increased in-hospital mortality [20]. Therefore, the
reduction in low-priority codes might have been related with a better
care of patients requiring urgent care [21]. Other factors could be a
reduction in adverse events caused by elective admission or a reduction
in ED boarding, which could have led to better quality of care for pa-
tients affected by time-dependent diseases [10].

We cannot exclude the possibility that the lack of an increased
mortality in areas with lower SARS-CoV-2 spread could be due, at least
in part, to several interacting factors with diverse effects on the mor-
tality of the general population. For example, the restrictive measures of
the national lockdown may have reduced mortality indirectly by
reducing traumatic injuries (e.g., workplace and transportation acci-
dents) and pollution; such reductions may have offset increases in
mortality due to reduced numbers of ED visits. However, the overall
contribution of these causes to total acute mortality is low [22-24]. In
any case, our results suggest that the introduction of a barrier to ED
access had no effect on short-term mortality. Based on these results,
stakeholders should reconsider how emergency services in Italy are
currently being used. It is possible that the introduction of some form of
barrier to ED access could improve ED efficiency without leading to
substantial adverse events or increased mortality.

Our study has several limitations, the most important of which is the
observational nature of the study. To limit confounding factors that we
cannot control, a randomized controlled trial would be the most
appropriate study design. However, for ethical and practical reasons,
this type of study is not possible. For practical reasons, we analyzed data
from only one hospital per area. We assumed that the selected hospitals
would be representative of all hospitals within the same area and thus
that the observed results would be generalizable. We acknowledge that
this selection procedure may have introduced a bias. Future studies in
which more hospitals are enrolled could help to strengthen the results.
Moreover, it would have been interesting to analyze the specific causes
of death to exclude other possible causes for increased mortality beyond
SARS-CoV2 infection. However, reliable data on the cause of death was
not available for 2020. Nevertheless, as we observed an increase in
mortality only in high SARS-CoV2 prevalence area, we believe that such
an increase is mainly due to the infection.

Finally, the true SARS-CoV2 infection prevalence is difficult to esti-
mate because prevalence data are strongly influenced by the level of
SARS-CoV-2 testing performed in the population. In addition, we clas-
sified geographical areas as high/medium/low infection spread ac-
cording to official COVID-19 mortality statistics. This approach may
have led to a misclassification of the areas included in the study.
Nevertheless, it is reasonable to believe that mortality is not highly
dependent on the ability to identify suspected cases (i.e., the number of
SARS-CoV-2 tests performed).

5. Conclusions

ED visits were found to be markedly decreased during the COVID-19
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epidemic across three regions of Italy with different levels of impact
from the COVID-19 pandemic. The reduction was more pronounced for
low-priority code cases, but a reduction was also evident for high-
priority code cases. Taking into account the increase in mortality due
to SARS-CoV-2, reductions in ED access did not seem to affect death
rates. If this finding will be confirmed, ED organization and access
would need to be reconsidered.

Supplementary materials

Supplementary material associated with this article can be found, in

the online version, at doi:10.1016/j.ejim.2021.08.004.
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