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Background: At the end of 2021, the B.1.1.529 SARS-CoV-2
variant (Omicron) wave superseded the B.1.617.2 variant
(Delta) wave.

Objective: To compare baseline characteristics and in-hospital
outcomes of patients with SARS-CoV-2 infection with the Delta
variant versus the Omicron variant in the emergency depart-
ment (ED).

Design: Retrospective chart reviews.

Setting: 13 adult EDs in academic hospitals in the Paris area
from 29 November 2021 to 10 January 2022.

Patients: Patients with a positive reverse transcriptase poly-
merase chain reaction (RT-PCR) test result for SARS-CoV-2
and variant identification.

Measurements: Main outcome measures were baseline clini-
cal and biological characteristics at ED presentation, intensive
care unit (ICU) admission, mechanical ventilation, and in-hospital
mortality.

Results: A total of 3728 patients had a positive RT-PCR test
result for SARS-CoV-2 during the study period; 1716 patients
who had a variant determination (818 Delta and 898 Omicron)
were included. Median age was 58 years, and 49% were
women. Patients infected with the Omicron variant were
younger (54 vs. 62 years; difference, 8.0 years [95% CI, 4.6 to
11.4 years]), had a lower rate of obesity (8.0% vs. 12.5%;

difference, 4.5 percentage points [CI, 1.5 to 7.5 percentage
points]), were more vaccinated (65% vs. 39% for 1 dose and
22% vs. 11% for 3 doses), had a lower rate of dyspnea (26%
vs. 50%; difference, 23.6 percentage points [CI, 19.0 to 28.2
percentage points]), and had a higher rate of discharge home
from the ED (59% vs. 37%; difference, 21.9 percentage points
[�26.5 to �17.1 percentage points]). Compared with Delta,
Omicron infection was independently associated with a lower
risk for ICU admission (adjusted difference, 11.4 percentage
points [CI, 8.4 to 14.4 percentage points]), mechanical ventila-
tion (adjusted difference, 3.6 percentage points [CI, 1.7 to 5.6
percentage points]), and in-hospital mortality (adjusted differ-
ence, 4.2 percentage points [CI, 2.0 to 6.5 percentage points]).

Limitation: Patients with COVID-19 illness and no SARS-
CoV-2 variant determination in the ED were excluded.

Conclusion: Compared with the Delta variant, infection with
the Omicron variant in patients in the ED had different clini-
cal and biological patterns and was associated with better
in-hospital outcomes, including higher survival.
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Several waves of infections related to the emergence
of SARS-CoV-2, named the Alpha, Beta, and Delta

variants, have emerged since December 2019 (1, 2). In
November 2021, a new SARS-CoV-2 variant of concern—
B.1.1.529 (Omicron)—was reported in South Africa. This
variant triggered a fourth wave of infections that rapidly
spread worldwide (3, 4). Early reports suggested that the
large number of mutations in this variant were associated
with immune escape and consequent reduced vaccine
efficacy. In France, although 93% of persons aged 12
years and older had received at least 1 anti–COVID-19
vaccine dose by the end of 2021, the Omicron variant
swiftly became the dominant variant (superseding the
Delta variant), with subsequent increased demand on
hospital services and the instigation of new population
infection control measures (5).

Some preliminary studies quickly provided data on
Omicron's infectiousness, but data on early presentation
and patient-level characteristics at the time of emergency

department (ED) visits are lacking (6, 7). Comparing the
effects of Delta and Omicron infections may help health
authorities better anticipate hospital needs, particularly in-
tensive care unit (ICU) beds, during an ongoing Omicron
wave. Compared with the Delta wave, the Omicron wave
was associated with a different pattern of clinical character-
istics and outcomes in patients hospitalized for COVID-19
in South Africa (8, 9). However, these associations were
made without patient-level SARS-CoV-2 variant identifica-
tion and without differentiating between patients admitted
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to the hospital for SARS-CoV-2 infection and thosewith inci-
dental SARS-CoV-2 infection hospitalized for other reasons.

The aim of this study was to compare clinical and bi-
ological characteristics and hospital outcomes between
patients with Omicron and Delta SARS-CoV-2 infections
seeking care in 13 EDs in the Paris metropolitan area
from 29 November 2021 to 10 January 2022.

METHODS

Design
This was a retrospective observational multicenter

study, which included 13 EDs in the Paris metropolitan
area, France, caring for patients aged 16 years and older.
All centers are academic hospitals affiliated with the
Assistance Publique–Hôpitaux de Paris (APHP) network.
Because of the study's retrospective nature on deidenti-
fied data, informed consent was waived. The study was
approved by the ethics committee of Sorbonne Universit�e
(Comit�e d’�ethique de la recherche de Sorbonne Universit�e,
Paris, France). The reporting of this study followed
the recommendations of the STROBE (Strengthening
the Reporting of Observational Studies in Epidemio-
logy) guideline (10).

Objectives andOutcomes
The primary objective of this study was to compare

baseline clinical and biological characteristics of patients
with Delta and Omicron SARS-CoV-2 infections in the
ED. Baseline characteristics included demographic data,
past medical history, vaccination status, physiologic varia-
bles at ED presentation, inflammatory biological markers
(leukocytes, C-reactive protein, and D-dimer), oxygen
therapy in the ED, and chest computed tomography
imaging results (percentage of pulmonary involvement
and presence of pulmonary embolism).

The secondary objectives were to determine the dif-
ferences in vaccination status, ED management for respira-
tory failure, oxygen requirement, mechanical ventilation,
discharge disposition, secondary ICU admission, and in-
hospital mortality. The proportion of incidental COVID-19
was also compared between groups.

Secondary ICU admission was defined as an ICU
admission during the hospital course in patients that
were not admitted to an ICU directly from the ED.
Incidental SARS-CoV-2 infection was defined by an
expert group of physicians as either a SARS-CoV-2 infec-
tion that was diagnosed during the ED stay in patients
that presented to the ED for a cause that was unrelated
to COVID-19 or a patient in whom SARS-CoV-2 was not
considered to be associated with a patient's clinical con-
dition requiring hospital admission (http://aphp.aphp.fr/
wp-content/blogs.dir/268/files/2022/01/APHP-COVID19-
INF-0082-anglais-NOUVELLE-DEFINITION-POUR-LES-
PATIENTS-COVID-HOSPITALISES-Covid-accessoire-V1.pdf).

Patients
Patients were included if they visited 1 of the partici-

pating EDs and had a positive reverse transcriptase poly-
merase chain reaction (RT-PCR) test result for SARS-CoV-2
during the 6 weeks between 29 November 2021 (week

48 of 2021) and 10 January 2022 (week 1 of 2022). To
identify eligible patients, a list of positive RT-PCR tests
done on patients in the ED were automatically extracted
from the laboratory electronic file records of each
center, and files were dismissed if there was no variant
determination.

Patients were excluded if the SARS-CoV-2 variant
was not sought or could not be determined. In cases of
multiple ED visits during the inclusion period, only the
first one was included and analyzed. As part of infection
control procedures, staff members were routinely tested
(without clinical assessment) if they were in close contact
with a person with COVID-19, with no medical evalua-
tion. Therefore, any staff member with a positive SARS-
CoV-2 result was excluded from the study.

Data Collection
To reduce bias inherent to retrospective chart review

studies, baseline characteristics, exposure, and outcomes
were defined a priori. All terms in the case report form
were predefined, and all abstractors were emergency
physicians who had remote training by the primary inves-
tigator of this study. A standardized data collection instru-
ment with clear criteria for recording both categorical and
quantitative variables was shared. All data were collected
on the integrated electronic patient record of the APHP
trust (ORBIS, Agfa HealthCare). Medical records of pa-
tients that were transferred to another hospital in the
APHP organization were available, which reduced the
risk for loss to follow-up. Data about participant's inpa-
tient hospital course were censored 10 days after the
last inclusion—that is, on 20 January. When all data
were locally collected in each ED, they were deidenti-
fied from the electronic case report form by removing
the name, date of birth, and day of ED visit.

Variant Determination
Given that all patients with no variant determination

were excluded, and because only 2 variants were detected
during the study period, SARS-CoV-2 variants were classi-
fied as Delta (B.1.617.2) or Omicron (B.1.1.529). Identification
of SARS-CoV-2 variants was undertaken for all positive
nasopharyngeal swab results (<30 cycle threshold) using
either a screening or full sequencing approach. The
screening approach used both the detection of L452R
mutation (VirSNiP Mutation Assays, TIB Molbiol) for
Delta variant assessment and the S-gene target failure
(TaqPath COVID-19, Thermo Fisher) and K417N or E484A
mutation (VirSNiP Mutation Assays, TIB Molbiol) for Omi-
cron variant assessment. Full genome assessment was
done using the ARTIC V3 protocol on a GridION device
(Oxford Nanopore) or the Respiratory Virus Oligos Panel
V2 (ref: 20044311, Illumina).

Statistical Analysis
Patients' characteristics were described in the whole

population and according to SARS-CoV-2 variant (Delta
or Omicron). Categorical variables were expressed as
number (percentage) and quantitative variables as mean
(SD) or median (interquartile range [IQR]), depending on
their distribution. Patients' characteristics differences and
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95% CIs were calculated using the Wald method, with
continuity correction for categorical variables and using
normal approximation or the Brookmeyer and Crowley
method for continuous variables, depending on their dis-
tribution (11). Logistic regression modeling was used to
study the relationship between SARS-CoV-2 variant and
the following outcomes: ICU hospitalization, mechanical
ventilation, and death. Adjustment factors were age, sex,
hypertension, obesity, diabetes, chronic respiratory dis-
ease, chronic kidney disease, immunosuppression, num-
ber of vaccine doses, and center. Results are expressed
as differences and 2-sided 95% CIs. To address missing
data, multiple imputations were done using the Fully
Conditional Specification method of PROCMI (SAS/STAT,
version 14.3 [SAS Institute]). The discriminative and logis-
tic functions were used for categorical and binary varia-
bles, respectively, and 15 data sets were created. All
results were combined using PROC MIANALYZE (SAS
Institute).

Analyses were done with SAS, version 9.4 (SAS
Institute).

Role of the Funding Source
Only institutional resources were used in this study.

RESULTS

Among 3728 patients who had a positive RT-PCR
test result in the ED during the study period, 1716 were
included in the study (898 Omicron and 818 Delta)
(Figure).

Baseline Characteristics at ED Presentation
The median age of the analyzed population was 58

years (IQR, 38 to 75 years). and 49% were women. The
proportion of Omicron increased from 1.3% in the first
week of inclusion (week 48 of 2021) to 86% in the last
week (week 1 of 2022) (Appendix Tables 1 and 2, avail-
able at Annals.org). Compared with the Delta variant,
patients infected with Omicron were younger (54 years

[IQR, 33 to 75 years] vs. 62 years [IQR, 45 to 75 years]; dif-
ference, 8.0 years [95% CI, 4.6 to 11.4 years]), more often
female (53% vs. 45%; difference, 7.9 percentage points
[CI, 3.1 to 12.7 percentage points]), and were less fre-
quently overweight (8.0% vs. 12.5%; difference, 4.5 per-
centage points [CI, 1.5 to 7.5 percentage points]). Other
comorbidities did not differ between groups (Table 1).
There was a higher rate of patients that received at least
1, 2, or 3 doses of COVID-19 vaccine in the Omicron
group (Table 1).

Patients with Omicron had an earlier ED presentation
than those with Delta, with a median duration between
first symptoms and ED visit of 2 days (IQR, 1 to 4 days)
versus 5 days (IQR, 2 to 8 days) (difference, 3.0 days [CI,
2.5 to 3.5 days]). Overall, patients in the Omicron group
had a lower rate of respiratory symptoms than those in
the Delta group: 33% versus 51% for cough (difference,
18.0 percentage points [CI, 13.3 to 22.7 percentage
points]) and 26% versus 50% (difference, 23.6 percent-
age points [CI, 19.0 to 28.2 percentage points]) for dysp-
nea. Biological markers of inflammation and pulmonary
involvement on computed tomography were also lower
in the Omicron group than in the Delta group (Table 1).

EDDischarge Disposition and In-Hospital
Outcomes

There were lower rates of hospital admission, ICU
admission, mechanical ventilation, and in-hospital death
in the Omicron group than in Delta group (Table 2).
Incidental SARS-CoV-2 infection was diagnosed in 23%
of patients with Omicron versus 13% of patients with
Delta (difference, 10.4 percentage points [CI, 6.7 to 14.1
percentage points]).

These results were confirmed in the prespecified
sensitivity analysis of the 700 patients that were hospital-
ized for COVID-19 (that is, patients without incidental
COVID-19) (Table 3). Among the 567 patients that were
admitted into the ward for COVID-19 illness, 47 deterio-
rated and were secondarily transferred to the ICU (11
[5%] and 36 [10.4%] in the Omicron and Delta groups,

Figure. Study flow diagram.

Positive RT-PCR test result
(n = 3728)

Patients with genomic
sequencing or screening

(n = 1988)

Patients analyzed (n = 1716)

Omicron variant (n = 898) Delta variant (n = 818)

Excluded (n = 272)
  No variant determination*: 78
  File missing†: 194

RT-PCR= reverse transcriptase polymerase chain reaction.* Patients in whom the variant could not have been identified were excluded.† The RT-PCR
analyses in staff members were not included in the study.
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respectively [difference, 5.5 percentage points {CI, 0.8 to
10.2 percentage points}]).

After adjustment, compared with the Delta variant, the
Omicron variant was associated with a reduced risk for ICU
admission (difference, 11.4 percentage points [CI, 8.4 to
14.4 percentage points]), mechanical ventilation (differ-
ence, 3.6 percentage points [CI, 1.7 to 5.6 percentage
points]), and in-hospital mortality (difference, 4.2 percent-
age points [CI, 2.0 to 6.5 percentage points]) (Table 4).

In a post hoc analysis, incidental COVID-19 was asso-
ciated with lower risks for ICU admission, mechanical

ventilation, and death (Appendix Table 3, available at
Annals.org).

DISCUSSION

In this retrospective chart review of 1716 patients
that visited an academic ED in the Paris area and had a
variant identified, 52% were infected with Omicron, and
48% were infected with Delta. Omicron affected a
younger population, with a higher rate of vaccination, a
lower rate of respiratory symptoms, reduced levels of

Table 1. Baseline Characteristics at ED Presentation*

Characteristic Total Population (n = 1716) Delta Variant (n = 818) Omicron Variant (n = 898) Difference (95% CI)

Median age (IQR), y 58 (38 to 75) 62 (45 to 75) 54 (33 to 75) 8.0 (4.6 to 11.4)
Male, n (%) 873 (50.9) 450 (55.0) 423 (47.1) 7.9 (3.1 to 12.7)
Hypertension, n (%) 606 (35.4) [n = 1713] 296 (36.3) [n = 815] 310 (34.5) 1.8 (�2.9 to 6.5)
Overweight, n (%) 174 (10.2) [n = 1712] 102 (12.5) [n = 815] 72 (8.0) [n = 897] 4.5 (1.5 to 7.5)
Diabetes, n (%) 303 (17.7) [n = 1713] 150 (18.4) [n = 815] 153 (17.0) 1.4 (�2.4 to 5.1)
Chronic respiratory disease,

n (%)
128 (7.5) [n = 1713] 61 (7.5) [n = 815] 67 (7.5) 0.0 (�2.6 to 2.6)

Chronic renal failure, n (%) 142 (8.3) [n = 1713] 66 (8.1) [n = 815] 76 (8.5) �0.4 (�3.1 to 2.4)
Immunodepression, n (%) 264 (15.4) [n = 1713] 121 (14.8) [n = 815] 143 (15.9) �1.1 (�4.6 to 2.5)
Vaccinated, n (%) 806 (52.4) [n = 1539] 295 (39.0) [n = 757] 511 (65.3) [n = 782] �26.4 (�31.3 to �21.4)
Number of vaccine doses,

n (%)
[n = 1539] [n = 757] [n = 782]

0 733 (47.6) 462 (61.0) 271 (34.7) 26.4 (21.4 to 31.3)
1 92 (6.0) 43 (5.7) 49 (6.3) �0.6 (�3.1 to 1.9)
2 459 (29.8) 168 (22.2) 291 (37.2) �15.0 (�19.6 to �10.4)
3 255 (16.6) 84 (11.1) 171 (21.9) �10.8 (�14.6 to �7.0)

ED presentation
Median symptoms’ delay

(IQR), d
3.0 (1.0 to 7.0) [n = 1671] 5.0 (2.0 to 8.0) [n = 799] 2.0 (1.0 to 4.0) [n = 872] 3.0 (2.5 to 3.5)

Mean arterial systolic blood
pressure (SD), mm Hg

129.6 (22.3) [n = 1683] 130.0 (22.6) [n = 809] 129.2 (22.0) [n = 874] �0.8 (�2.9 to 1.4)

Mean heart rate (SD),
beats/min

91.3 (18.4) [n = 1687] 91.2 (18.3) [n = 811] 91.3 (18.6) [n = 876] 0.1 (�1.6 to 1.9)

Median respiratory rate
(IQR), breaths/min

20.0 (16.0 to 26.0) [n = 1160] 22.0 (18.0 to 28.0) [n = 605] 19.0 (16.0 to 24.0) [n = 555] 3.0 (1.6 to 4.4)

Fever, n (%) 882 (51.4) 439 (53.7) 443 (49.3) 4.3 (�0.5 to 9.2)
Chills, n (%) 212 (12.4) 99 (12.1) 113 (12.6) �0.5 (�3.7 to 2.8)
Rhinorrhea, n (%) 140 (8.2) 58 (7.1) 82 (9.1) �2.0 (�4.7 to 0.7)
Anosmia, n (%) 85 (5.0) 69 (8.4) 16 (1.8) 6.7 (4.4 to 8.9)
Cough, n (%) 713 (41.6) 417 (51.0) 296 (33.0) 18.0 (13.3 to 22.7)
Dyspnea, n (%) 642 (37.4) 407 (49.8) 235 (26.2) 23.6 (19.0 to 28.2)
Chest pain, n (%) 240 (14.0) 101 (12.3) 139 (15.5) �3.1 (�6.5 to 0.3)
Diarrhea, n (%) 167 (9.7) 93 (11.4) 74 (8.2) 3.1 (0.2 to 6.1)
Abdominal pain, n (%) 197 (11.5) 77 (9.4) 120 (13.4) �3.9 (�7.1 to �0.8)
Headache, n (%) 283 (16.5) 110 (13.4) 173 (19.3) �5.8 (�9.4 to �2.2)
Myalgia, n (%) 414 (24.1) 192 (23.5) 222 (24.7) �1.2 (�5.4 to 2.9)

ED respiratory support
Oxygen therapy, n (%) 640 (37.3) 429 (52.4) 211 (23.5) 28.9 (24.4 to 33.5)
Median oxygen flow (IQR),

L/min
3.0 (2.0 to 6.0) [n = 625] 3.0 (2.0 to 6.0) [n = 422] 3.0 (2.0 to 6.0) [n = 203] 0.0 (�0.7 to 0.7)

High-flow oxygen, n (%) 32 (1.9) 22 (2.7) 10 (1.1) 1.6 (0.2 to 3.0)
Laboratory results
Median leukocyte count

(IQR), � 109 cells/L
6.5 (4.8 to 8.7) [n = 1426] 6.3 (4.7 to 85.5) [n = 725] 6.6 (4.9 to 9.2) [n = 701] �0.3 (�0.7 to 0.6)

Median D-dimer level
(IQR), μg/L

931.5 (527 to 1612) [n = 782] 956.5 (581 to 1647) [n = 472] 876.5 (450 to 1534) [n = 310] 80.0 (�62.4 to 222.4)

Median C-reactive protein
level (IQR), mg/L

38.0 (10.6 to 98.0) [n = 1295] 61.9 (22.0 to 122.0) [n = 675] 21.0 (6.4 to 53.9) [n = 620] 40.9 (32.2 to 49.6)

Chest CT, n (%) 711 (41.4) 447 (54.6) 264 (29.4) 25.2 (20.6 to 29.9)
Median lung involvement

(IQR), %
20 (10 to 30) [n = 665/711] 25.0 (10 to 43) [n = 424/447] 10.0 (0 to 25) [n = 241/264] 15 (15 to 15)

Pulmonary embolism, n (%) 39 (2.3) 28 (3.4) 11 (1.2) 2.2 (0.6 to 3.8)

CT = computed tomography; ED = emergency department; IQR = interquartile range).
* The numbers in brackets represent number of data available.
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inflammation, and less extensive chest involvement on
the CT scan. Adjusted analysis reported that Omicron
was independently associated with improved hospital
outcomes.

Since November 2021 and the first identification of
the Omicron variant in South Africa, studies have reported
that this variant is more infectious and that an immune
escape leads to subsequent lower vaccine efficacy (12–14).
The current study confirms these findings, with the higher
proportion of vaccinated patients among those infected
with Omicron, as was also observed by Brandal and col-
leagues in Denmark (15).

Another interesting finding was that the time from
symptom onset to ED visit was shorter in patients with
Omicron compared with those with Delta. This may be
related to the fact that Omicron seems to have a tropism
for the upper respiratory tract rather than the lower respi-
ratory tract, which is also seen in cases of other respira-
tory viruses, including other coronaviruses (16, 17). It is
possible that symptoms develop more quickly in the
upper respiratory tract than in the lower, and therefore
that time from first symptoms to decompensation requir-
ing ED visit is shorter for Omicron than for Delta. Some
other hypotheses can also be raised and will require fur-
ther explorations, such as a quicker replication rate or an
earlier immune response among vaccinated patients
more frequently infected with Omicron than Delta.
However, a post hoc analysis did not report any associa-
tion between number of vaccine doses and the median
symptom's delay for Omicron or Delta (Appendix Table
4, available at Annals.org).

Preliminary reports suggested that Omicron was
associated with reduced severity (8, 9, 18, 19). After the
first Omicron wave in South Africa, Maslo and colleagues

(9) compared outcomes of hospitalized patients during
the Omicron wave and during the Delta wave. They found
different patterns of patients with infection admitted into
hospital, with shorter lengths of stay and reduced mortal-
ity during the Omicron wave. However, this study only
compared patients from different waves but not patients
with confirmed different variants. In the current study, the
variant was identified in each analyzed patient. We report
that patients present to the ED with different patterns of
disease dependent on SARS-CoV-2 variant and that their
hospital course seems to be shorter and less severe for
Omicron than for Delta.

The main limitation of this study is that we only
included patients that had an identified variant. Of 3728
positive RT-PCR test results, only 1716 (46%) were ana-
lyzed for variant identification. In several EDs, a point-of-
care RT-PCR device was available for rapid results, and
positive results were not systematically followed by a
control in the central laboratory where sequencing for
variant identification would have been done. This group
largely comprised patients that were discharged home
from the ED because admitted patients usually had a
control RT-PCR. Furthermore, during the last inclusion
week (week 1 of 2022), a few centers experienced rea-
gent shortages and did not proceed to variant identifica-
tion in ambulatory patients. This bias may have led to an
overrepresentation of the rate of Omicron patients hos-
pitalized because Omicron was the predominant variant
at that time. Because these patients were not eligible, we
did not collect data on them, and consequently it is not
possible to compare patients that had a variant determi-
nation with those that did not.

Another limitation is that comorbidities or clinical signs
were recorded only if they were noted in themedical chart,

Table 2. Patients’ Outcomes*

Variable Total Population (n = 1716) Delta Variant (n = 818) Omicron Variant (n = 898) Difference (95% CI)

Discharged home, n (%) 825 (48.2) [n = 1711] 299 (36.7) [n = 814] 526 (58.6) [n = 897] �21.9 (�26.6 to �17.2)
Admitted to medical ward, n (%) 746 (43.6) [n = 1711] 402 (49.4) [n = 814] 344 (38.4) [n = 897] 11.0 (6.2 to 15.8)
Direct admission to the ICU, n (%) 140 (8.2) [n = 1711] 113 (13.9) [n = 814] 27 (3.0) [n = 897] 10.9 (8.1 to 13.6)
Secondary admission to the ICU, n (%) 49 (2.9) [n = 1710] 36 (4.4) [n = 814] 13 (1.5) [n = 896] 3.0 (1.2 to 4.7)
Mechanical ventilation, n (%) 72 (4.2) [n = 1711] 55 (6.8) [n = 814] 17 (1.9) [n = 897] 4.9 (2.8 to 6.9)
Median hospital length of stay (IQR), d 2 (1 to 8) [n = 1675] 5 (1 to 11) [n = 802] 1 (1 to 5) [n = 873] 4.0 (3.5 to 4.5)
Median ICU length of stay (IQR), d 0.0 (0.0 to 0.0) [n = 1696] 0.0 (0.0 to 0.0) [n = 807] 0.0 (0.0 to 0.0) [n = 889] 0.0 (0.0 to 0.0)
In-hospital death, n (%) 113 (6.6) [n = 1706] 77 (9.5) [n = 811] 36 (4.0) [n = 895] 5.5 (3.0 to 8.0)

ICU = intensive care unit; IQR = interquartile range.
* The numbers in brackets represent number of data available.

Table 3. Post Hoc Analysis on Patients Admitted to the Hospital for COVID-19*

Variable Total Population (n = 700) Delta Variant (n = 456) Omicron Variant (n = 244) Difference (95% CI)

Admitted to medical ward, n (%) 567 (81.0) 345 (75.7) 222 (91.0) �15.3 (�21.0 to �9.7)
Direct admission to the ICU, n (%) 133 (19.0) 111 (24.3) 22 (9.0) 15.3 (9.7 to 21.0)
Secondary admission to the ICU†, n (%) 47 (8.3) [n = 567] 36 (10.4) [n = 345] 11 (5.0) [n = 222] 5.5 (0.8 to 10.2)
Mechanical ventilation to the ICU, n (%) 68 (9.7) 54 (11.8) 14 (5.7) 6.1 (1.6 to 10.6)
Median hospital length of stay (IQR), d 8 (5 to 13) [n = 672] 9 (5 to 14) [n = 446] 7 (4 to 10) [n = 226] 2.0 (0.6 to 3.4)
Median ICU length of stay (IQR), d 0.0 (0.0 to 1.0) [n = 690] 0.0 (0.0 to 4.0) [n = 450] 0.0 (0.0 to 0.0) [n = 240] 0.0 (0.0 to 0.0)
Death, n (%) 104 (14.9) [n = 697] 76 (16.8) [n = 453] 28 (11.5) [n = 244] �5.3 (�0.3 to 10.9)

ICU = intensive care unit; IQR = interquartile range.
* The numbers in brackets represent number of data available.
† Secondary admission to the ICU among patients that were initially admitted to the ward.
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without clear definition. For example, there was no speci-
fied threshold for “overweight,” and this was left to the dis-
cretion of the treating physician. We only recorded the
number of vaccines the patient received and not whether
patients had previous SARS-CoV-2 infection. Therefore,
some patients may have had a full vaccination scheme with
a booster dose (that is, COVID-19 illness plus 1 dose then a
booster dose) but were recorded as having received only 2
vaccines shots. Pulmonary embolismwas not systematically
sought; therefore, it is possible that the reported lower rate
of pulmonary embolism in the Omicron group may be bi-
ased because of a lower rate of chest imaging done in this
group.

As a retrospective study, some data may not have
been recorded, and there was no monitoring of the data
collection method. This was mitigated by the use of a
standardized case report form and abstractor training.
Hospital follow-up ended on 18 January 2022, with sub-
sequent censoring at a minimum of 9 days. Because the
median length of stay of patients that were hospitalized for
Omicron infection was 7 days (IQR, 4 to 10 days), we
believe that this limitation is of limited effect. Furthermore,
there was no follow-up after discharge from the hospital;
therefore, any return visit to the hospital was not captured.

Finally, we analyzed patients when they presented to
the ED, which incorporates a selection bias to evaluate
the overall severity of a variant. It is likely that a smaller
proportion of patients with Omicron sought ED care
compared with those with Delta, which would further
support a milder severity of Omicron. However, our study
allows the comparison of characteristics of patients at the
time of ED presentation and of prognosis in patients who
are subsequently hospitalized. This will enable improved
modeling and health care system planning for hospital and
ICU resource allocation during anOmicron wave.

In conclusion, patients that visited the ED with SARS-
CoV-2 infection exhibited different clinical characteristics
when infected with the Omicron variant versus the Delta
variant, with a younger age, fewer respiratory symptoms,
and lower inflammatory response. Compared with Delta,
infection with Omicron was independently associated
with reduced risks for ICU admission, mechanical ventila-
tion, and in-hospital death.
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Table 4. Nonadjusted and Adjusted Differences Delta–Omicron for Hospital Outcomes*

Variable Delta Variant
(n = 818)

Omicron Variant
(n = 898)

Unadjusted Difference
(95% CI)

Adjusted Difference
(95% CI)

Intensive care unit admission, n (%)† 150.8 (18.4) 41.1 (4.6) 13.9 (10.9–16.8) 11.4 (8.4–14.4)
Mechanical ventilation, n (%)† 55.8 † (6.8) 17.1 (1.9) 4.9 (3.0–6.9) 3.6 (1.7–5.6)
In-hospital death, n (%)† 77.3† (9.5) 36.8 (4.1) 5.4 (3.0–7.7) 4.2 (2.0–6.5)

ICU = intensive care unit.
* Adjustments were made on age, sex, hypertension, obesity, diabetes, chronic respiratory disease, chronic renal failure, immunodepression, num-
ber of vaccine doses, and center. Effect estimates are generated from multiple imputation models.
† Average across 15 multiply imputed data sets.
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Appendix Table 1. Proportion of Delta and Omicron
Variants According to the Week of Inclusion

Week of
Inclusion

Delta Variant
(n = 818), n (%)

Omicron
(n = 898), n (%)

1 155 (99) 2 (1)
2 183 (97) 6 (3)
3 156 (81) 37 (19)
4 179 (44) 224 (56)
5 89 (23) 296 (77)
6 56 (14) 333 (86)

Appendix Table 2. Proportion of Delta and Omicron
Variants in Each Center

Center Delta Variant
(n = 818), n (%)

Omicron Variant
(n = 898), n (%)

1 63 (51) 60 (49)
2 109 (51) 103 (49)
3 66 (48) 71 (52)
4 43 (73) 16 (27)
5 69 (52) 63 (48)
6 76 (43) 99 (57)
7 69 (59) 48 (41)
8 27 (41) 39 (59)
9 126 (42) 176 (58)
10 44 (65) 24 (35)
11 67 (38) 109 (62)
12 19 (41) 27 (59)
13 40 (39) 63 (61)

Annals of Internal Medicine • Vol. 175 No. 6 • June 2022 Annals.org

http://www.annals.org


Appendix Table 3. Patient Outcomes in Patients With Incidental Versus Nonincidental SARS-CoV-2 Infection*

Variable Incidental (n = 316) Nonincidental (n = 1395) Difference (95% CI)

Discharge, n (%) 130 (41.1) 695 (49.8) �8.7 (�14.9 to �2.5)
Admitted to medical ward, n (%) 179 (56.6) 567 (40.6) 16.0 (9.8 to 22.2)
Secondary admission to the ICU, n (%) 2 (0.6) [n = 315] 47 (3.4) �2.7 (�4.2 to �1.2)
Direct admission to the ICU, n (%) 7 (2.2) 133 (9.5) �7.3 (�9.8 to �4.9)
Admitted to the ICU during hospital stay, n (%) 9 (2.9) [n = 315] 180 (12.9) �10.0 (�12.8 to �7.3)
Mechanical ventilation to the ED, n (%) 3 (0.9) 7 (0.5) 0.4 (�0.9 to 1.8)
Mechanical ventilation to the ICU, n (%) 4 (1.3) 68 (4.9) �3.6 (�5.5 to �1.7)
Median hospital length of stay (IQR), d 2.0 (1.0 to 7.0) [n = 308] 1.0 (1.0 to 8.0) [n = 1367] 1 (0.3 to 1.7)
Median ICU length of stay (IQR), d 0.0 (0.0 to 0.0) [n = 311] 0.0 (0.0 to 0.0) [n = 1385] 0 (0.0 to 0.0)
In-hospital death, n (%) 8 (2.5) [n = 314] 105 (7.5) [n = 1392] �5.0 (�7.4 to �2.6)

ED = emergency department; ICU = intensive care unit; IQR = interquartile range.
* The numbers in brackets represent number of data available.

Appendix Table 4. Median Symptom Duration (Days From Start of Symptoms to ED Visit) According to the Number of Vaccine
Dose

Number of Vaccine Dose Median Symptom Duration (IQR), d

Delta Variant (n = 818) [n = 742]* Omicron Variant (n = 898) [n = 762]*

0 7.0 (3.0–10.0) 2.0 (1.0–4.0)
1 4.0 (2.0–7.0) 2.0 (1.0–6.0)
2 3.0 (1.0–7.0) 2.0 (1.0–4.0)
3 6.0 (2.0–8.0) 2.0 (1.0–4.0)

ED = emergency department; IQR = interquartile range.
* Number of data available.
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