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A  b  s  t  r  a  c  t

Background.  –  Beyond  sex,  age, and  various  comorbidities,  geographical  origin  and  socioeconomic  depri-
vation  are  associated  with  Coronavirus  Disease  (COVID-19)  morbidity  and  mortality  in the  general
population.  We  aimed  to assess  factors  associated  with  severe  forms  of  COVID-19  after  a  hospital  emer-
gency  department  visit,  focusing  on  socioeconomic  factors.
Methods.  –  Patients  with  laboratory-confirmed  COVID-19  attending  the  emergency  department  of  Béclère
Hospital  (France)  in March–April  2020  were  included.  Postal  addresses  were  used  to obtain  two  geogra-
phical  deprivation  indices  at the  neighborhood  level.  Factors  associated  with  hospitalization  and  factors
associated  with  adverse  outcomes,  i.e. mechanical  ventilation  or death,  were  studied  using  logistic  and
Cox analyses,  respectively.
Results. –  Among  399  included  patients,  321  were  hospitalized.  Neither  geographical  origin  nor  socioe-
conomic  deprivation  was  associated  with  any  of the  outcomes.  Being  male,  older,  overweight  or  obese,
diabetic,  or  having  a neuropsychiatric  disorder  were  independent  risk  factors  for  hospitalization.  Among
296 patients  hospitalized  at  Béclère  Hospital,  91  experienced  an adverse  outcome.  Older  age, being  over-

weight  or  obese,  desaturation  and  extent  of  chest  CT  scan  lesions  >  25%  at admission  (aHR:  2.2  [95%  CI:
1.3–3.5])  and  higher  peak  CRP  levels  and  acute  kidney  failure  (aHR:  2.0 [1.2–3.3])  during  follow-up  were
independently  associated  with  adverse  outcomes,  whereas  treatment  with  hydrocortisone  reduced  the
risk  of mechanical  ventilation  or death  by  half  (aHR:  0.5  [0.3–0.8]).
Conclusion.  – No  association  between  geographical  origin  or socioeconomic  deprivation  and  the  occur-
rence  of  a severe  form  of  COVID-19  was  observed  in  our population  after  arrival  to  the emergency

rticos
department.  Empirical  co
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teroid  use  with  hydrocortisone  had  a strong  protective  impact.

. Introduction

The clinical course of COVID-19 is highly variable from one
atient to another. Early prediction of severe SARS-CoV-2 infec-
ion is therefore of paramount importance, and numerous risk

actors have been identified [1]. A study conducted in the United
ingdom also highlighted an association between socioeconomic
eprivation or non-Caucasian ethnicity and the probability of dying
rom COVID-19 among the general population [2]. Other studies in
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the United States provided conflicting results concerning ethnicity,
with a lower risk of hospitalization and death among non-Hispanic
African Americans than among non-Hispanic white people [3].
In France, disparate excess mortality between geographical areas
during the first outbreak of the pandemic suggested a link bet-
ween socioeconomic factors and COVID-19 burden, with deprived
areas being the most affected [4]. However, no data concerning the
link between socioeconomic deprivation or ethnicity and hospital
admission or mechanical ventilation and death after a visit to the
emergency department for COVID-19 at an individual level have so
far been published.

In the urgent context of the pandemic, some clinicians started
using corticosteroids – a readily available, inexpensive, and well-
known agent – in early March 2020, even before reliable evidence
was available. There was indeed a coherent scientific rationale
supporting the potential efficacy of corticosteroids by mitigating
the inflammatory organ injury of severe COVID-19 [5]. Prelimi-
nary results of the Recovery trial of dexamethasone in hospitalized
patients and of the meta-analysis of seven randomized trials in cri-
tically ill patients subsequently confirmed the association between
corticosteroids and lower mortality [6,7].

We  therefore aimed to assess factors associated with severe
forms of COVID-19, i.e. hospitalization of patients attending the
emergency department with a polymerase chain reaction (PCR)-
confirmed diagnosis on the one hand, and mechanical ventilation
or death for hospitalized patients on the other hand, focusing on
socioeconomic factors.

2. Material and methods

2.1. Study setting and participants

We  conducted an observational cohort study in a French uni-
versity hospital located in the South-West of Paris during the first
wave of the COVID-19 pandemic in France. This university hospi-
tal is part of the public hospital system of Paris (French acronym
AP–HP), which allows the use of routinely collected data for non-
interventional research [8].

All adults (aged ≥ 18 years) who attended the emergency
department of Béclère Hospital from March 2, 2020 to April 15,
2020, with a laboratory-confirmed COVID-19 (positive PCR assay
from a nasopharyngeal swab) were included. Pregnant women
were not included. All patients were informed of the study. The
study ended when high-flow oxygen use (defined by using an
OptiflowTM device at more than 15 L/min O2) became the standard
of care to delay mechanical ventilation.

All patients benefitted from the current standard of care for
COVID-19: antipyretic therapy, oxygen support, prevention of sys-
tematic thrombotic complications, and comorbidity management.
Other treatments (antibiotics, corticosteroids, hydroxychloro-
quine) were provided at the discretion of the clinicians, but local
recommendations were rapidly implemented to stop antibiotics
and hydroxychloroquine. Hydrocortisone (200-mg loading dose
followed by 50 mg  four times a day for 8–10 days) was recommen-
ded when patients needed oxygen support.

2.2. Data collection

Data were collected upon arrival to the emergency depart-
ment and during follow-up for hospitalized patients. Geographical
origins were subdivided into four groups as follows: Western coun-

tries, North Africa, sub-Saharan Africa, and other. Postal addresses
were geocoded by a local research assistant to match patients to
their neighborhood of residence. IRIS (or regrouped statistical infor-
mation blocks), which is the smallest geographical census unit as
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efined by the French National Institute for Statistics and Econo-
ic  Studies (French acronym INSEE) [9], were used as a proxy for

eighborhoods. Then, the correspondence was made between IRIS
umbers and two freely available and validated deprivation indices,

.e. the French Deprivation Index (FDEP, last revision in 2009) and
he French European Deprivation Index (French EDI, last revision
n 2015), with the score increasing with socioeconomic deprivation
10,11].

Comorbidities included being overweight or obese, high blood
ressure, type 2 diabetes, chronic cardiovascular disease including
erebrovascular events, chronic neuropsychiatric disorders, chro-
ic respiratory disease, and cancer. Desaturation was defined by
xygen saturation < 95%. Chest computed tomography (CT) results
ere classified according to the extent of pulmonary lesions: none,
inimal (< 10%), moderate (10–24%), extensive (25–49%), serious

50–75%), and critical (> 75%). Acute renal failure was defined accor-
ing to the KDIGO criteria (increase in serum creatinine level
y > 0.3 mg/dL within 2 days or by > 50% within 7 days) [12]. The
ffects of certain immunomodulatory drugs rely to some extent
n genomic mechanisms [13]. Thus, a specific duration of treat-
ent can be necessary to observe clinical effects. Corticosteroids

nd hydroxychloroquine delivered for ≥ 3 days were considered for
he analysis.

.3. Outcomes

Two  levels of severe forms were studied. We  first assessed fac-
ors associated with hospital admission (versus being discharged
ithin 24 hours following emergency department attendance) for

ll patients. Then, we assessed factors associated with adverse cli-
ical outcomes, defined as the use of mechanical ventilation or

n-hospital death, for patients hospitalized at Béclère Hospital.

.4. Statistical analysis

Categorical variables were compared using Chi2 tests (or Fisher’s
xact test when the expected numbers were small) and continuous
ariables using Student’s t-tests. Multivariate analyses were per-
ormed using a logistic regression model for hospitalization as the
utcome and using a Cox proportional hazards model for the risk
f mechanical ventilation or death as the combined outcome in
ospitalized patients. Follow-up ended at the date of discharge

rom hospital. CRP levels, occurrence of acute kidney failure, and
orticosteroid and hydroxychloroquine administration for at least

 days were used as time-dependent covariates.
For each multivariable model, the selection of covariates was

ased on a backward stepwise technique with a step-by-step exclu-
ion of a single variable. Variables associated with the outcome of
nterest with P < 0.15 in the univariable analysis were investigated.
he final models were those with the lowest AIC (Akaike informa-
ion criterion). Analyses were performed using SAS software 9.4
SAS Institute Inc.).

. Results

.1. Study population

A total of 399 consecutive patients attending the emergency
epartment of Béclère Hospital with a positive PCR for SARS-CoV-2
ere included in the study (Fig. 1). The main baseline features are
resented in Table 1. The study included 226 men  (56.6%) and the
edian age was 64 years (IQR: 50–79). The patients’ geographi-
al origin was  mainly Western countries (n = 227, 57%), followed
y North Africa (n = 70, 18%) and sub-Saharan Africa (n = 67, 17%).
ther patients were born in the French West Indies (n = 15, 4%), Asia

n = 10, 3%), and the Middle East region (n = 10, 3%). Overall, mean
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Fig. 1. Flow chart.

Table 1
Characteristics of the overall study population according to the type of housing.

All
n = 399

Personal
residence not
deprived
n = 244

Personal
residence
deprived
n = 96

Nursing home
n = 42

Home for the
disabled
n = 17

Pa

Age (years) 64 (50–79) 61 (49–78) 61 (49–73) 86 (79–89) 57 (53–69) < 0.0001
Gender

Female  173 (43%) 106 (43%) 32 (33%) 24 (57%) 11 (65%)
Male  226 (57%) 138 (57%) 64 (67%) 18 (43%) 36 (35%) 0.0158

Continent of birth
Western countries 227 (57%) 146 (60%) 28 (29%) 38 (91%) 15 (88%) < 0.0001
Northern Africa 70 (18%) 43 (18%) 24 (25%) 2 (5%) 1 (6%)
Sub-Saharan Africa 67 (17%) 34 (14%) 32 (33%) 1 (2%) 0
Other  35 (9%) 21 (8%) 12 (13%) 1 (2%) 1 (6%)

Deprivation indexb

FDEP −2.05
(−3.29; −0.47)

−2.57
(−3.43; −1.63)

0.65
(0.35; 1.16)

−2.74
(−3.76; −2.43)

−3.29
(−3.35; −2.91)

< 0.0001

French  EDI 0.39
(−2.21; 5.82)

−0.39
(−3.12; 1.50)

10.44
(8.03; 11.03)

0.24
(−1.40; 0.86)

−1.39
(−2.55; −1.39)

< 0.0001

Preexisting comorbidities
Overweight or obesity 118 (30%) 73 (30%) 30 (31%) 7 (17%) 8 (47%) 0.1041
High  blood pressure 159 (40%) 88 (36%) 43 (45%) 24 (57%) 4 (24%) 0.0242
Type  2 diabetes 86 (22%) 46 (19%) 29 (30%) 9 (21%) 2 (12%) 0.1174
Chronic cardiovascular
disease

86 (22%) 44 (18%) 21 (22%) 20 (48%) 1 (6%) 0.003

Neuropsychiatric disorder 92 (23%) 29 (12%) 12 (13%) 36 (86%) 15 (88%) < 0.0001
Chronic respiratory disease 69 (17%) 43 (18%) 16 (17%) 5 (12%) 5 (29%) 0.4395
Cancer 37 (9%) 26 (11%) 6 (6%) 3 (7%) 2 (12%) 0.5674

Number of comorbidities other
than being overweight or
obese
No comorbidity 113 (28%) 77 (32%) 34 (35%) 1 (2%) 1 (6%)
One  comorbidity 120 (30%) 88 (36%) 19 (20%) 8 (19%) 5 (29%)
At  least two comorbidities 166 (42%) 79 (32%) 43 (45%) 33 (79%) 11 (65%) < 0.0001

Data are presented as counts (proportions) and medians (interquartile range).
FDEP: French Deprivation Index; French EDI: French European Deprivation index.

a The Chi2 or Fisher’s exact test and Wilcoxon tests were used for comparisons.
b The lowest values correspond to the least deprived area.
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Table 2
Baseline characteristics and risk factors for admission to the hospital for 399 patients attending the emergency department for confirmed COVID-19: logistic regression
analyses.

n/N (%) a Univariate Multivariate

321/399 (80%) Crude OR P-value Adjusted OR P-value

Age (years)
[< 60[ 102/166 (61%) Ref < 0.0001 Ref < 0.0001
[60–80[  124/134 (93%) 7.8 [3.8–15.9] 6.5 [3.0–13.7]
[>  80] 95/99 (96%) 14.9 [5.2–42.5] 15.9 [5.3–47.9]

Gender
Female 128/173 (74%) Ref < 0.0001 Ref 0.0010
Male  193/226 (85%) 2.1 [1.3–3.4] 2.7 [1.5–4.9]

Continent of birth
Western countries 188/227 (83%) Ref 0.2539 –
Northern Africa 54/70 (77%) 0.7 [0.4–1.4]
Sub-Saharan Africa 49/67 (73%) 0.6 [0.3–1.1]
Other 30/35 (86%) 1.3 [0.5–3.4]

Housing
Own  accommodation 264/340 (78%) Ref < 0.0001 NR
Other  57/59 (97%) 8.3 [2.0–33.3]

Deprivation index
FDEPb – 1.0 [0.8–1.1] 0.5757 –
French EDIb – 1.0 [0.9–1.0] 0.7691 –

Preexisting comorbidities
Overweight or obesity 105/118 (89%) 2.4 [1.3–-4.6] 0.0065 3.3 [1.6–6.6] 0.0012
High  blood pressure 142/159 (89%) 2.8 [1.6–5.1] 0.0004 NR
Type  2 diabetes 80/86 (93%) 4.0 [1.7–9.5] 0.0019 2.9 [1.1–7.6] 0.0264
Cardiovascular disease 82/86 (95%) 6.3 [2.3–17.9] 0.0005 NR
Neuropsychiatric disorder 87/92 (95%) 5.4 [2.1–13.9] 0.0004 3.5 [1.3–9.5] 0.0165
Chronic respiratory disease 60/69 (87%) 1.8 [0.8–3.7] 0.1382 NR
Cancer 34/37 (92%) 3.0 [0.9–9.9] 0.0781 NR

Number of comorbidities other than
being overweight or obese
No comorbidity 67/113 (59%) Ref < 0.0001 –
One  comorbidity 98/120 (82%) 3.1 [1.7–5.6]
At  least two  comorbidities 156/166 (94%) 10.7 [5.1–22.5]

Clinical parameters
Desaturation 197/202 (98%) 23.2 [9.1–59.0] < 0.0001 –
Fever  202/257 (79%) 0.7 [0.4–1.2] 0.2109 –

Data are presented as medians (IQR) or n (%).
 Euro
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NR: not retained by the model; FDEP: French Deprivation Index; French EDI: French
a n hospitalizations for N people at risk (proportion hospitalized within the moda
b Odds ratio is estimated for 1-point increments.

(SD, min, max) FDEP was −1.83 (1.84, −5.54, 3.30) and French EDI
1.99 (5.38, −6.71, 18.16).

Most patients were living in their personal residence (n = 340,
85%), 42 (11%) in a nursing home, i.e. retirement homes or facilities
for dependent elderly people, and 17 (4%) in homes for disabled
people. Individuals living in nursing homes or in homes for the
disabled lived in less deprived areas. At least one comorbidity was
reported in 310 (78%) patients, differentially according to their resi-
dence, i.e. 75% for those living in their personal residence, 98% for
those living in nursing homes, and 94% for those living in homes
for the disabled (P < 0.0001). The most frequent comorbidities were
high blood pressure and being overweight or obese. High blood
pressure and chronic cardiovascular diseases were more frequent
in people living in nursing homes and neuropsychiatric disorders in
those not living in their personal residence. Among people living in
their personal residence, 96 (24%) were in the highest quintile of the
FDEP index (≥ −0.53), defining the most deprived quintile. Living
in the most deprived quintile was less frequent for people born in
Western countries (16%) than for those born in sub-Saharan Africa
(49%) or Northern Africa or another country (36%) (P < 0.0001). Dia-
betes mellitus was more frequent among people living in the most
deprived quintile (30% vs. 19%, P = 0.03). Only six people lived in the
most deprived quintile among people not living in their personal

residence.

Median time between symptom onset and emergency depart-
ment attendance was five days (IQR: 2–9). The most frequent
symptoms were fever or chills (257, 64%), cough (233, 58%), and

t

a
b

133
pean Deprivation Index; OR: odds ratio.

yspnea (170, 43%). Other symptoms were tiredness (75, 19%), sore
uscles (71, 18%), diarrhea (60, 15%), headache (31, 8%), vomiting

31, 8%), and anosmia or ageusia (25, 6%). Median (IQR) oxygen
aturation was 94% (89–97) and 202 (51%) patients showed oxygen
esaturation.

.2. Factors associated with hospital admission

After medical evaluation, 78 patients (20%) returned home and
21 (80%) were hospitalized, either in the same hospital or in ano-
her hospital due to a lack of hospital beds (Table 2). There was
o difference in time since symptom onset between people who
eturned home and people who  were hospitalized (median [IQR]
ime 5 [2–9] and 5 [2–8] days, respectively; P = 0.33). People who
eturned home were not subsequently hospitalized.

In the univariate analysis, men, people � 60 years, and people
ot living in their personal residence were more frequently hos-
italized. There was  no association between hospitalization and
ocioeconomic deprivation (P = 0.58), even when the analysis was
estricted to people living in their personal residence (P = 0.67),
r between hospitalization and geographical origin (P = 0.25).
ach comorbidity was, or tended to be, associated with a higher
ikelihood of hospitalization, although the association was  not sta-

istically significant for chronic respiratory diseases and cancer.

In the multivariable analysis, being male and older remained
ssociated with an increased risk of hospitalization. Among comor-
idities, people who were overweight or obese, diabetic, or with a
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Table  3
Factors associated with mechanical ventilation or death for 296 patients hospitalized for confirmed COVID-19: Cox proportional analyses.

n/N (%)a Univariate Multivariate

95/296 Crude HR P-value Adjusted HR P-value

Age (years)
[< 60[ 18/94 (19%) Ref 0.0992 Ref 0.0563
[60–80[  36/113 (32%) 1.4 [0.8–2.5] 1.5 [0.8–2.7]
[>  80] 41/89 (46%) 1.8 [1.1–3.2] 2.2 [1.2–4.1]

Gender
Female 39/118 (33%) Ref 0.7645 –
Male  56/178 (32%) 0.9 [0.6–1.4]

Continent of birth
Europe 57/172 (33%) Ref 0.9529 –
Northwest Africa 16/50 (32%) 1.1 [0.6–2.0]
Sub-Saharan Africa 12/44 (27%) 0.9 [0.5–1.7]
Other 10/30 (33%) 1.1 [0.5–2.1]

Housing
Own accommodation 76/244 (31%) Ref 0.8421 –
Other  19/52 (37%) 1.1 [0.6–1.7]

Deprivation index
FDEPb – 1.0 [0.9–1.1] 0.9514 –
French  EDIb – 1.0 [0.9–1.0] 0.5063 –

Preexisting comorbidities
Overweight or obesity 40/100 (40%) 1.7 [1.1–2.5] 0.0168 2.1 [1.3–3.4] 0.0042
High  blood pressure 47/134 (35%) 1.1 [0.7–1.6] 0.6484 –
Type  2 diabetes 26/75 (35%) 1.0 [0.7–1.6] 0.8982 –
Chronic  cardiovascular disease 33/74 (45%) 1.7 [1.1–2.6] 0.0141 NR
Neuropsychiatric disorder 31/79 (39%) 1.1 [0.7–1.7] 0.7566 –
Chronic  respiratory disease 20/53 (38%) 1.3 [0.8–2.1] 0.3288 –
Cancer  10/32 (31%) 0.9 [0.5–1.7] 0.7196 –
≥  one comorbidity other than being
overweight or obese

85/233 (37%) 2.2 [1.2–4.3] 0.0163 –

Clinical
Desaturation at admission 75/180 (42%) 2.5 [1.5–4.0] < 0.0001 2.2 [1.3–3.8] 0.0026

Chest  CT scan
Not performed 12/25 (48%) 2.8 [1.4–5.4] 0.0020 2.4 [1.2–4.8] 0.0020
Minor  lesions 35/150 (23%) Ref Ref
Major  lesions 48/121 (40%) 1.8 [1.2–2.8] 2.2 [1.3–3.5]

Biology
Lymphocyte countc

< 500/mm3 40/76 (53%) 8.3 [2.0–33.3] 0.0026 NR
≥  500/mm3 55/220 (25%) Ref

Systemic inflammationd

CRP peak < 100 15/120 (13%) Ref < 0.0001 Ref < 0.0001
CRP  peak [100; 200[ 29/90 (32%) 2.3 [1.2–4.2] 2.5 [1.3–4.6]
CRP  peak ≥ 200 22/39 (56%) 4.3 [2.2–8.4] 3.3 [1.7–6.4]
No  measurement 29/47 (62%) 12.5 [6.6–23.8] 9.3 [4.6–18.5]

Acute  kidney failurec 23/34 (68%) 2.1 [1.3–3.3] 0.0027 2.0 [1.2–3.3] 0.0077
Treatment

Antibioticsc 70/204 (34%) 0.8 [0.5–1.3] 0.3285 –
Corticosteroidsd 19/82 (23%) 0.4 [0.2–0.7] 0.0003 0.5 [0.3–0.8] 0.0075
Hydroxychloroquined 7/38 (18%) 0.4 [0.2–1.0] 0.0586 0.8 [0.3–1.8] 0.5494

Data are presented as medians (IQR) or n (%).
FDEP: French Deprivation Index; French EDI: French European Deprivation Index; CT: computed tomography; CRP: C-reactive protein; HR: hazard ratio; Ref: reference; NR:
not  retained by the model.

a n occurrences of mechanical ventilation or death within N people at risk (proportion mechanically ventilated or who died within the modality).
b

A
s
d

h
e
0

w
(

Hazard ratio is estimated for 1-point increments.
c At admission.
d During follow-up (time-dependent covariable).

neuropsychiatric disorder had a risk of hospitalization approxima-
tely three times higher than those without these comorbidities.

When we excluded from the analyses people who lived in nur-
sing homes or in homes for the disabled, people who  were living in
deprived areas had similar risk for hospitalization than those not
living in deprived areas (OR [95% CI], 1.0 [0.6–1.7], P = 0.99). Other
associations were unchanged (data not shown).

3.3. Factors associated with mechanical ventilation or death
Among the 296 patients admitted to Béclère Hospital, 95 (32%)
met  the composite criteria of adverse outcome within a median
duration of follow-up of 7 days (IQR: 3–12), of whom 40 required
mechanical ventilation and 55 died without ventilatory support.
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mong patients requiring mechanical ventilation, 18 (45%) sub-
equently died before discharge, leading to an overall in-hospital
eath rate of 25%.

Median (IQR) FDEP was −2.06 (−3.29; −0.90) for patients who
ad a favorable outcome and −2.48 (−3.35; −0.59) for those who
xperienced an adverse outcome; median (IQR) French EDI  were
.39 (−1.59; 6.06) and 0.35 (−2.64; 3.10), respectively.

Median (IQR) saturation at arrival to the emergency department
as 93% (88–96%) and desaturation was  reported in 180 patients

61%). Overall, 252 (85%) required oxygen support, either at admis-

ion or during follow-up. Among them, 136 (46%) required a flow
ate of at least 9 L/min. Comorbidities are described in Table 3; 43
atients (15%) had no comorbidities and 181 (61%) had at least two
omorbidities other than being overweight or obese.
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Median (IQR) lymphocyte count was 730 (500–1020)/mm3 ove-
rall, 777 (560–1060) for patients with a favorable outcome, and 560
(390–870) for those who experienced an adverse outcome. During
follow-up, median (IQR) peak CRP level was 102 mg/L (53–165)
overall, 88 (36–141) and 148 (101–211) for patients with a favo-
rable or adverse outcome, respectively. Median creatinine peak was
89 �M/L  (68–117) overall, 82 (65–102) and 103 (78–154) according
to the outcome, respectively. Acute kidney failure occurred in 34
patients. Chest CT was performed in 271 patients and major lesions
(i.e. extent > 25%) were described in 121 patients (45%).

Antibiotics were administered at admission to 204 (69%)
patients. Corticosteroids were administered to 127 patients within
a median time of 1 day (IQR: 1–3) after admission, among whom
82 received it for ≥ 3 days. There was no difference in demogra-
phic characteristics or previous comorbidities between people who
were treated with corticosteroids and those who were not, whe-
reas desaturation at admission and severe CT scan lesions were
more frequent in patients treated with corticosteroids (P < 0.0001
for both). Hydroxychloroquine (600 mg/day) was administered to
56 patients within a median time of 1 day (IQR: 1–2) after admis-
sion, among whom 38 received it for ≥ 3 days. Patients who  were
prescribed hydroxychloroquine were more frequently men, youn-
ger (median age 63 vs. 71), and living in their personal residence,
less frequently had comorbidities, had more severe CT scan lesions,
and had similar desaturation parameters at admission as patients
who were not prescribed hydroxychloroquine.

In the univariate analysis, being older, being overweight or
obese, chronic cardiovascular disease, desaturation at arrival to the
emergency department, CT not performed or showing major lesions
versus minor ones and lymphocyte count ≤ 500/mm3 at admission,
peak CRP level ≥ 100 mg/L and acute kidney failure during follow-
up, and no treatment with corticosteroids or hydroxychloroquine
were associated with a significantly higher risk of mechanical
ventilation or death (Table 3). There was no association between
geographical origin or socioeconomic deprivation and mechanical
ventilation or death.

In the multivariable analysis, being aged above 80 years (aHR:
2.2 [95% CI: 1.2–4.1] vs. below 60 years), being overweight or obese
(aHR: 2.1 [1.3–3.4]), desaturation, and major chest CT lesions were
associated with a significantly higher risk of mechanical ventilation
or death. During hospitalization, higher peak CRP levels and occur-
rence of acute kidney failure as time-dependent variables were also
associated with adverse outcomes, whereas treatment with hydro-
cortisone reduced the risk of mechanical ventilation or death by half
(aHR: 0.5 [0.3–0.8]).

When we excluded from the analyses people who  lived in nur-
sing homes or in homes for the disabled, people who were living in
deprived areas had a similar risk of adverse outcomes than those
not living in deprived areas (HR [95% CI], 1.1 [0.6–1.7], P = 0.84).
Other associations were similar (data not shown).

4. Discussion

During the first wave of the pandemic, patients referred to
the emergency department of a French university hospital with
laboratory-confirmed COVID-19 were more likely to be hospitali-
zed if they were older, male, overweight or obese, or if they suffered
from type 2 diabetes or neuropsychiatric disorders. Among hospita-
lized patients, being older, being overweight or obese, desaturation,
major lesions on CT scan at admission, and higher peak CRP or
onset of acute kidney failure during follow-up were associated with

a higher risk of mechanical ventilation or death. Empirical cor-
ticosteroid use reduced the risk of this adverse outcome by half.
Geographical origin and socioeconomic deprivation were not asso-
ciated with either of the two outcomes in our population.
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Contrary to what has been suggested by other studies in the
eneral population [2], we found no association between geogra-
hical origin or socioeconomic deprivation and severity in our
opulation infected with SARS-CoV-2 attending the emergency
epartment. Black and ethnic minority people appear to be at
igher risk of SARS-CoV-2 infection than white people [14,15].

t must be interpreted carefully because these factors are dif-
cult to disentangle from social factors [16]. However, findings
oncerning the association between the COVID-19 prognosis and
thnicity are inconsistent, showing either a poorer prognosis for
he Black population or no impact in the general population or
fter hospital admission [17–20]. No study assessed the risk of
ospital admission after attendance to the emergency department
r risk of mechanical ventilation or in-hospital death after hospi-
al admission according to geographical origin or socioeconomic
eprivation. Ethnicity is a complex factor that encompasses gene-
ic background, behavioral patterns, and immune profiles. This

ay  explain the heterogeneity of the results, with further studies
eing an urgent matter of public health [21]. Similarly, we  found
o association with socioeconomic deprivation indices. It could be
xpected that a higher prevalence of comorbidities (e.g. being over-
eight or obese) in deprived populations could lead to higher rates

f severe forms [22]. Although poor living conditions led to an
ncreased probability of infection, they were not associated with

 more severe form of the disease in our population [23,24].
We  assessed two levels of severity in our study, hospitalization

nd the need for mechanical ventilation or death. After adjustment,
ur results show a strong association between comorbidities (such
s being overweight or obese and type 2 diabetes) and hospitali-
ation, consistent with literature data [1,24–26]. Neuropsychiatric
isorders have been less frequently highlighted [27,28]. Being older
nd overweight or obese were once again significantly associa-
ed with unfavorable outcomes in the subgroup of hospitalized
atients, underlining their strong and robust influence [2].

Laboratory biomarkers, in particular inflammation markers, can
lso help in predicting outcomes, as systemic inflammation plays a
ey role in SARS-CoV-2 physiopathology. Indeed, numerous studies
uggest that CRP may  predict subsequent respiratory deterioration
n COVID-19 [29,30]. We  also show the importance of serum crea-
inine monitoring to enable early detection of acute kidney injury
31,32].

The extent of radiological lesions on chest CT scans was  associa-
ed with a poorer prognosis in our study. The diagnostic value of
hest CT scan has been widely studied and has been shown to have
igh sensitivity, despite low specificity, for detecting COVID-19
33]. The prognostic value has been less well described. A semi-
uantitative CT severity score calculated by summing each of the
ve individual lobar scores according to the extent of anatomi-
al involvement seems to be an independent predictor of death
ogether with age [34].

Our findings are consistent with those of a randomized clini-
al trial on hospitalized patients requiring oxygen support and a
eta-analysis in critically ill patients, both showing a reduction

n death of 20% to 40% associated with corticosteroid use depen-
ing on the level of respiratory support [6,7]. Dexamethasone use
lightly reduced the risk of mechanical ventilation or death by 8%
95% CI: −1% to 16%) in people who  were not receiving invasive

echanical ventilation at randomization [6]. Our  study assessed all
ospitalized patients, including those with neurocognitive impair-
ent or psychiatric diseases, and confirms the strong reduction of

dverse outcomes with the early prescription of corticosteroids in
he context of ‘real life’ care according to the scientific rationale

35,36], with a 50% reduction in the risk of mechanical ventilation
r death. Other specific drug-based treatments, even if prescribed
o younger patients with fewer comorbidities, were not associated
ith a positive outcome [37].
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The monocentric design is the main limitation of our study. Our
population may  not be representative of the French metropolitan
population. Our population seems slightly less disadvantaged than
those assessed in previous publications focusing on the Paris area
or France. However, heterogeneity seems good with representa-
tion of both disadvantaged and non-disadvantaged people [10,11].
Thus, these results must be confirmed by wider studies including
more regions and more people. We  were unable to assess indi-
vidual socioeconomic factors, such as education or professional
activities. We  thus used an ecological design for the socioeconomic
element of the study. The very small geographical census allowed a
gain in precision when assessing deprivation at an individual level.
Nonetheless, in addition to socioeconomic deprivation indices, geo-
graphical origin was neither associated with hospitalization nor
with adverse outcomes. This is the first study addressing the role of
ethnicity and socioeconomic deprivation in the prognosis of COVID-
19 in France, a country with universal access to health care [38]. The
non-randomized design of the study may  weaken our conclusions
on the effect of treatments, but our models were largely adjusted for
known prognostic factors. The study ended when high-flow oxygen
became a standard of care in intensive care units. An assessment of
the additional effect of such current oxygen support, either in inten-
sive care units or in standard medical wards for patients who could
not benefit from intensive care because of age or comorbidities,
would be informative.

5. Conclusion

Our study does not show any link between geographical origin
or socioeconomic deprivation and the occurrence of a severe form
of COVID-19 in a French hospital after arrival to the emergency
department. Public health strategies should facilitate timely access
to healthcare resources in migrant groups in order to lower the
overall COVID-19 burden in this population. Empirical corticoste-
roid use with hydrocortisone had a strong protective impact on the
occurrence of mechanical ventilation or death.
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