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O Abstract—Background: The novel coronavirus (2019-
nCOV) appeared in China and precipitously extended
across the globe. As always, natural disasters or infectious
disease outbreaks have the potential to cause emergency
department (ED) volume changes. Objective: We aimed to
assess the influence of the Coronavirus Disease 2019
(COVID-19) pandemic on ED visits and the impact on
the handling of patients requiring urgent revascularization.
Methods: We reviewed the charts of all patients presenting
to the ED of Hospital Sainte Anne (Toulon, France) from
March 23 to April 5, 2020 and compared them with those
of the same period in 2019. Then we analyzed complemen-
tary data on acute coronary syndrome (ST-elevation
myocardial infarction [STEMI] and non-ST-elevation
myocardial infarction [NSTEMI]) and neurovascular emer-
gencies (strokes and transient ischemic attacks). Results:
The total number of visits decreased by 47%. The number
of people assessed as triage level 2 was 8% lower in 2020.
There were five fewer cases of NSTEMI in 2020, but the
same number of STEMI. The number of neurovascular
emergencies increased (27 cases in 2019 compared with 30
in 2020). We observed a reduction in the delay between
arrival at the ED and the beginning of coronary angiog-
raphy for STEMI cases (27 min in 2019 and 22 min in
2020). In 2020, 7 more stroke patients were admitted.
Conclusion: The COVID-19 pandemic probably dissuaded
“non-critical” patients from coming to the hospital, whereas
the same number of patients with a critical illness attended

the ED as attended prior to the pandemic. There does not
seem to have been any effect of the pandemic on patients
requiring reperfusion therapy (STEMI and stroke). ©
2020 Elsevier Inc. All rights reserved.

O Keywords—COVID-19;
STEMI; NSTEMI; stroke; TIA

emergency department;

INTRODUCTION

A novel coronavirus (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) causing respiratory infec-
tions—Coronavirus Disease 2019 (COVID-19)—was
first detected in Wuhan, China in December 2019 (1-3).
Within weeks, the virus had spread to all provinces of
China, and to a growing number of countries (4,5). On
March 12, 2020, the World Health Organization declared
the epidemic of COVID-19 as a pandemic (6). At the time
of writing (May 11, 2020), there are over 3,925,815
confirmed COVID-19 cases and nearly 274,488 deaths
around the world (7). The first three confirmed COVID-
19 cases were detected on January 24, 2020 (8). In May
2020, France is now facing the COVID-19 wave, with
more than 139,063 cases and 25,561 deaths (9). On
March 16, 2020, an almost full lockdown was imposed,
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unprecedented in peace time in France, to limit daily hu-
man contact outside of the home.

As always, natural disasters or infectious disease out-
breaks have the potential to cause emergency department
(ED) volume changes (10—12). The effects on health care
utilization for an infectious disease epidemic depend on
the characteristics of the infection (13—16). Evaluating
the impact of the COVID-19 pandemic on emergency
care could provide important information for epidemi-
ology, medical services, and public health. Therefore,
this information could be useful for the development of
an effective strategy in the case of a future SARS-like
outbreak. Indeed, the health consequences of a SARS
epidemic are not limited to those people who have been
infected (17,18).

Due to the potential impact of SARS on people’s ac-
cess to medical services, we decided to investigate the
changes in emergency care utilization at the Sainte
Anne “Army teaching hospital” (ATH), in Toulon, during
the COVID-19 pandemic (19-21). We also wanted to
assess whether the handling of patients requiring urgent
revascularization (ST-elevation myocardial infarction
[STEMI]/stroke) had been modified (22-25).

METHODS
Study Setting

This study was carried out in the ED of the Sainte Anne
ATH in Toulon, France. This military hospital is an inte-
gral part of the local emergency health network. Due to its
technical platform, it is the hospital of reference in this
area of France for neurovascular emergencies and serious
traumas. In the case of cardiac emergencies, the hospital
also has equipment for coronary angiography available
24 h a day.

During the year 2019, we received 34,167 patients in
the ED. This year (2020), the hospital department was re-
organized to cope with the COVID-19 pandemic, and is
now divided into two parts—one section for admitting
suspected COVID-19 patients (the “COVID [Red]
zone”) with 17 beds, and a conventional section (the
“non-COVID [Green] zone”) comprising eight beds.

Population

This monocentric observational study was carried out
retrospectively using computerized records (ResUrgences
software). We have compared patients admitted during
the COVID-19 pandemic (from March 23 to April 5,
2020) with those patients admitted into the ED the previous
year (March 23 to April 5, 2019). We examined all the re-
cords from March 23 to April 5,2019 (1197 files) and all of
those from March 23 to April 5, 2020 (634 files), a total of

1831 files. The 2-week period was chosen because, this
year, it corresponds to the peak in the number of arrivals
with suspected COVID-19 in the EDs in France (26).

We have detailed the following epidemiological char-
acteristics: age, gender, number of arrivals (in the non-
COVID zone and in the designated COVID zone), the
number of hospital admissions, the clinical severity of
the patients according to their ED triage score (Classifica-
tion Clinique des Maladies aux Urgences [CCMU]), and
the length of time spent in the ED.

We re-examined the computerized records in the ED
software (ResUrgences) together with those from the
Neurology and Cardiology departments (using AMA-
DEUS, the IT management software for patients at the
Sainte Anne ATH). This approach enabled us to gather
the complementary data on acute coronary syndromes
(ACS; STEMI and non-ST-elevation myocardial infarc-
tion [NSTEMI], sex, age, duration of symptoms prior to
consultation, and the time between consultation and cor-
onary angiography) and the neurovascular emergencies
(number of strokes, number of transient ischemic attacks
[TIAs], sex, age, duration of symptoms prior to consulta-
tion, and the time between consultation and cerebral im-
aging).

First, we detailed the management of patients with car-
diovascular diseases (STEMI and NSTEMI) and with
neurological diseases (stroke and TIA). Next, we looked
more closely at cases of STEMI and strokes requiring ur-
gent revascularization.

Statistical Analyses

Analysis of the quantitative data was performed, depend-
ing on the parameters of the sample, using either the Stu-
dent’s ¢ test (homogeneity of variance and normality) or
the Mann—Whitney test. The outcome of these tests is
shown in our results by an index of confidence, “p”,
with a significance threshold of 5%.

All the statistical analyses were carried out using the
Python language in a special data science environment
on the Anaconda distribution (Anaconda, Inc., Austin

TX).
Ethics Statement

This study has the support of the Ethical Committee of
our hospital (0011873-2020-06).

RESULTS
Description and Comparison of Populations

During our 2-week study period, the total number of pa-
tients decreased by 47%, from 1197 patients in 2019 to
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634 in 2020. These results show an average of 85
admitted patients per day in 2019, but only 45 per day
in 2020. The highest number of patients in 2020 was re-
corded on April 28, which corresponds to the peak in
the “COVID zone” on the same day (Figure 1). The
two cohorts are comparable as regards the intrinsic char-
acteristics of the patients. On the other hand, the per-
centage of presenting patients requiring hospital
admissions was significantly higher during the recent
COVID-19 period, compared with 2019 (p < 0.001).
The average length of time spent in the ED was lower
in 2020 (5 h, 41 min) than in the previous year (7 h,
28 min), but this was not a significant difference
(p = 0.086). The seriousness of the patient’s condition
was measured here using the ED triage score
(CCMU). The proportion of patients assessed as being
triage (CCMU) level 2 decreased by 8% in 2020
(p < 0.001); however, patients estimated to be at triage
(CCMU) levels 3 or 4 increased by 4% (p = 0.014)
and 3% (p = 0.005), respectively (Table 1).

Description and Comparison of Different Diseases

Compared with 2019, the proportion of infectious dis-
eases increased by 10% in 2020 (p < 0.01), whereas the
proportion of trauma patients was 15% lower in 2020
(p < 0.01). The percentage of cardiac and neurological
diseases was 4% and 3% lower, respectively, in 2020
(Table 2).

The number of hospital admissions in Cardiology and
Neurology varies very little from one year to another,

with around 27% hospitalizations in Cardiology. In
2020, the number of patient admissions in Neurology
increased by 7% (Figure 2).

Cardiovascular Emergencies (ACS: STEMI and
NSTEMI) and Neurological Emergencies (Stroke and
TIA)

During the selected study period, there were five fewer
cases of ACS in 2020, a reduction of 41.7% compared
with 2019. In addition, in 2020 the patients experiencing
an ACS were examined more quickly (4 h, 42 min) than in
2019 (10 h, 48 min) (Table 3).

In 2020, an increase was observed in the number of
neurovascular emergencies (stroke and TIA), with 27
cases in 2019 as opposed to 30 in 2020. As for the patients
with ACS, the average time interval between the first
symptoms and the consultation was shorter in 2020. How-
ever, the average time lapse between the consultation and
subsequent cerebral imaging increased in 2020 (3 h,
6 min) compared with 2019 (2 h, 36 min) (Table 4).

STEMI and Strokes Requiring Emergency
Revascularization

An identical number of STEMI cases (n = 3) were seen in
both years. Also, as regards STEMI patients, no signifi-
cant difference was observed for the average delay be-
tween arrival at the ED and the beginning of the
coronary angiography (27 min in 2019 and 22 min in
2020) (Table 3).
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Figure 1. ICU admissions as a function of year and ICU admissions to the COVID ward. ICU = intensive care unit; COVID = Coro-

navirus Disease.



232

R. Montagnon et al.

Table 1. Details of Entries and Admissions in 2019 and 2020

2019 2020 p-Value

Population, total 1197 634
Age

Mean 54.9 56.7 0.092

Min 3 5

Max 100 98

(0-20) 87 (7%) 17 (3%) 0.295

(20-40) 293 (24%) 147 (23%) 0.851

(40-60) 289 (24%) 181 (29%) 0.096

(60-80) 338 (28%) 190 (30%) 0.528

(80-100) 190 (16%) 99 (16%) 0.776
Gender, men 617 (51.5%) 348 (54.9%) 0.184
Admissions

Mean/d 85 45 0.004

Mean COVID ward/d - 15

Mean standard ward/d 85 30 0.221
Hospitalization

Total 301 (25.1%) 222 (35%) < 0.001

COVID ward - 102

Standard ward 301 120 0.003
Stay length, mean (hours:min) 07:28 05:41 0.086
CCMU*

1 0 1(<1%)

2 977 (82%) 469 (74%) < 0.001

3 189 (16%) 129 (20%) 0.014

4 28 (2%) 30 (5%) 0.005

5 3 (<1%) 5(1%)

COVID = Coronavirus Disease; CCMU* = Classification Clinique des Maladies aux Urgences (emergency department triage score).

In 2020, 7 more stroke patients were admitted
compared with 2019. Furthermore, the number of stroke
patients dealt with after a delay of more than 5 h was
reduced by 6% in 2020 (Table 4).

Table 2. Classification of the Diagnoses in the ED by
Medical Specialists

2019 2020 p-Value
Traumatology 266 (22%) 86 (7%) < 0.01
Cardiology 147 (12%) 90 (8%) 0.246
Gastroenterology 114 (10%) 50 (4%) 0.243
Neurology 109 (9%) 71 (6%) 0.153
ENT 68 (6%) 14 (1%) 0.001
Neurosurgery 63 (5%) 20 (2%) 0.039
Internal Medicine 62 (5%) 11 (1%) < 0.01
Dermatology 55 (5%) 11 (1%) 0.002
Nephrology 53 (4%) 27 (2%) 0.866
Rheumatology 52 (4%) 15 (1%) 0.032
Pulmonology 45 (4%) 30 (3%) 0.318
Ophthalmology 44 (4%) 8 (1%) 0.003
Surgery 31 (3%) 12 (1%) 0.349
Psychiatry 31 (3%) 21 (2%) 0.376
Infectiology 31 (3%) 152 (13%) < 0.01
Gynecology 8 (1%) 0 0.039
Hyperbaric 7 (1%) 0 0.054
Oncology 6 (1%) 2 (<1%) 0.567
Vascular 5 (<1%) 14 (1%) < 0.01

ED = emergency department; ENT = ear, nose, and throat (Otolar-
yngology).

After statistical analysis, these results seem to be
nonsignificant; however, this may be due to the relatively
small patient numbers available during this period.

DISCUSSION

Our study shows evidence of a 47% reduction in the num-
ber of ED consultations at the Sainte Anne ATH in 2020.
As was seen in Taiwan during the SARS epidemic in 2003
and in South Korea with the Middle East respiratory syn-
drome epidemic of 2015, this COVID-19 pandemic has
led to a drop in the number of arrivals at our ED
(14,15). Two major hypotheses have been proposed to
explain this phenomenon. The first is linked with the
characteristics of the virus. Those hospitals that have
been taking in patients suffering from the Coronavirus
respiratory illness (which includes Sainte Anne ATH)
are probable sites of contamination and, consequently,
most people would be too anxious to go there. The other
hypothesis is that this reduction in the number of patient
entries is linked to the lockdown imposed on the general
public.

The average age did not vary between the 2 years, and
equally, there is no difference when comparing the age
groups. In 2019, 44% of patients were aged 60 years or
above, and this figure was 46% in 2020. Because age is
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Figure 2. Entries and hospitalizations for the Cardiology and Neurology specialties.

known to be a risk factor in the severity of COVID-19 in-
fections, we might have seen a reduction in the proportion
of elderly people arriving at the ED, but this was not the
case (27).

As regards the level of severity of patient cases, the
number of people assessed as being at triage (CCMU)
level 2 (not “critically” ill) was 8% lower in 2020. This
reduction may be partly correlated with a smaller number
of trauma cases. On the other hand, we observed an in-
crease in patients presenting with triage (CCMU) level
3 and 4 symptoms. It is clear that the COVID-19
pandemic resulted in a reduction in consultations for
noncritical conditions. However, as during the SARS

epidemic in Taiwan in 2003, critically ill patients were
examined at the ED despite the COVID-19 pandemic
(12).

The relative percentages of different illnesses seen in
the ED have changed during this pandemic phase. In
2020, infectious diseases accounted for 13% of the people
who presented at the ED, compared with 3% in 2019, and
the majority were patients suspected of having COVID-
19. The effect of the arrivals in the separate “COVID
zone” on the total number of patient entries in 2020 can
be seen in Figure 1. The early creation of a specific
“COVID zone” was essential for better management of
the patients concerned and to limit contamination of

Table 3. Description of Patients Experiencing an ACS (STEMI or NSTEMI)

2019 2020 p-Value

Number of ACS 12 7 0.331
Men 9 (75%) 5 (71.4%) 0.912
Average age (years) 72 67 0.478
Duration of symptoms prior to ED arrival 10h 48 4 h 42 0.251
NSTEMI 9 (75%) 4 (57.1%) 0.463
STEMI

Total 3 (25%) 3 (42.9%) 0.463

Time from ED arrival to 27 22 0.473

coronarography (min)
Time (>2 h) from symptoms to ED 3 (100%) 2 (66.7%) 0.538

arrival

ACS = acute coronary syndrome; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction;

ED = emergency department.
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Table 4. Description of Patients Experiencing a Stroke or a TIA

2019 2020 p-Value
Patients (stroke + TIA) 27 30 0.811
Average age (years) 76 73 0.392
Men 15 (55.6%) 21 (70%) 0.267
Duration of symptoms prior to 28h12 12 h 42 0.633
consultation (mean)
Time between consultation and imagery 2h 36 3h06 0.093
(mean)
TIA 9 (33.3%) 5(16.7%) 0.15
Stroke 18 (66.7%) 25 (83.3%) 0.15

TIA = transient ischemic attack.

patients in the “non-COVID zone.” The other important
change that we observed was that trauma patients ac-
counted for only 7% of entries in 2020, compared with
22% in 2019. This reduction can partly be explained by
the lockdown measures that were in place (e.g., fewer ac-
tivities with a risk of trauma, a reduction in traffic circu-
lation). When we consider the percentages of cardiac and
neurological illnesses, we see a reduction of 4% and 3%,
respectively. This nonsignificant drop in numbers is sur-
prising. COVID-19 is not simply a respiratory infection,
and there may also be complications, either neurological
(anosmia, encephalitis, stroke) or cardiac (myocardial
injury, pulmonary embolism) (28,29). It is probable that
certain patients did not go to the ED when necessary,
which can lead to serious consequences in the short or
medium term. In fact, the number of deaths at home
increased by 29.6% in France from April 1 to April 20,
2020 (30).

The overall fall in the number of emergency consulta-
tions is accompanied by a 41.7% drop in ACS (STEMI
and NSTEMI) over the same time period. However, this
reduction concerned only the cases of NSTEMI. The clin-
ical signs of NSTEMI are less clear and more intermit-
tent, compared with STEMI, and so almost
certainly went unnoticed. These symptoms were prob-
ably less worrying for the patients than a potential
COVID-19 infection in the ED. During the COVID-19
pandemic in Hong Kong, the delay between the onset
of symptoms and consultation in the ED seemed to in-
crease, whereas we observed the opposite in our study
(31). Despite the nonsignificant difference in our study,
due to low experimental numbers, we have shown a
reduction in the time lapse between the onset of symp-
toms and examination in the ED. During the pandemic,
patients were advised to call the emergency number
“15” if they experienced respiratory problems that could
be concomitant with the thoracic pain of an ACS. This
handling of cases by the “15” call center led, perhaps,
to patients being examined more promptly in the ED.

Like these ACS patients, stroke or TIA victims were
also examined more quickly in the ED in 2020. However,

we observed, during our study period, the tendency for a
longer delay between consultation and subsequent cere-
bral imagery. The radiology service also had to be reor-
ganized during the COVID-19 pandemic, which
possibly had an impact on the rapidity of diagnostic im-
aging.

With regards to those illnesses requiring urgent revas-
cularization (STEMI and stroke), we have seen the same
number of STEMI cases in both years. In addition, in
2020 we observed a slight reduction in the delay between
arrival at the ED and the beginning of coronary angiog-
raphy for STEMI cases. This could be explained by a
fall in the workload at the ED, due to the drop in patient
numbers. In the United States, for a large cohort study,
there was a 39% drop in cerebral imaging for suspected
strokes during the pandemic (32). Other research teams
seem to highlight an increase in the incidence of strokes
in patients infected with COVID-19, as observed in our
study (33). There could be an interaction between the
stroke’s conventional risk factor, infection, systemic in-
flammatory response, and plaque destabilization (34).
This rise in the number of strokes among our patients is
perhaps linked to co-infections with COVID-19, a per-
centage of strokes with considerable clinical conse-
quences (e.g., hemiplegia, aphasia), or some
shortcomings in our study.

To conclude, the COVID-19 pandemic does not seem
to have had an effect on patients needing emergency
revascularization (STEMI and stroke) and, equally, we
have observed an increase in the number of stroke pa-
tients. There is no evidence of any major impact of this
pandemic on dealing with these patients.

Limitations

Due to the monocentric nature of our study, we cannot
conclude that it is representative of all regions of France,
because the impact of the COVID-19 pandemic has var-
ied geographically. In addition, the study period selected
is only 2 weeks, which does not cover the entire period of
the pandemic. Finally, the number of arrivals at our ED
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during the study periods, and particularly the number of
stroke and STEMI victims, is low and, consequently,
our data are not robust enough to highlight any significant
differences.

CONCLUSION

The COVID-19 pandemic led to a 47% fall in attendance
at our ED. The lockdown and the fear of catching
COVID-19 probably dissuaded the ‘“non-critical” pa-
tients from coming to the hospital, whereas the same
number of those with a critical illness attended the ED
as prior to the pandemic period. There does not seem to
have been any effect of the pandemic on patients
requiring reperfusion therapy (STEMI and stroke).
Furthermore, the COVID-19 pandemic had no impact
on the delivery of health care to these emergency cases.
The only impact concerned illnesses with less clear or
self-limiting symptoms, such as TIA or NSTEMI.
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ARTICLE SUMMARY
1. Why is this topic important?

To date, there is a paucity of documentation outlining
the impact of the Coronavirus Disease 2019 (COVID-
19) pandemic on emergency department (ED) use.

2. What does this study attempt to show?

We aimed to assess the influence of the COVID-19
pandemic on ED visits and the impact on the handling
of patients requiring urgent revascularization.

3. What are the key findings?

The COVID-19 pandemic led to a 47% fall in atten-
dance at our ED and resulted in a reduction in consulta-
tions for noncritical conditions. The COVID-19
pandemic does not seem to have had an effect on patients
needing emergency revascularization (ST-elevation
myocardial infarction [STEMI] and stroke). The only
impact concerned illnesses with less clear or self-
limiting symptoms, such as transient ischemic attack or
non-STEMI.

4. How is patient care impacted?

Evaluating the impact of the COVID-19 pandemic on
emergency care could provide important information for
epidemiology, medical services, and public health. There-
fore, this information could be useful for the development
of an effective strategy in the case of a future severe acute
respiratory syndrome-like outbreak.




