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Omicron Variant in the Critical Care Units of the
Paris Metropolitan Area: The Reality Research Group

To the Editor:

A new severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) variant, named Omicron, has recently been
reported (1, 2). A reduction in the relative risk of
hospitalization for subjects with Omicron infection was shown
(3, 4), and subjects with Omicron infection were also less
likely to be admitted to ICUs and to receive mechanical
ventilation (5). Most of these results were based on
administrative databases. The aims of our study were to
compare the risk of ICU admission among Delta- and
Omicron-infected patients who were admitted to Assistance
Publique des Hôpitaux de Paris (APHP) between December 1,
2021, and January 18, 2022, and to compare the characteristics
of those patients admitted to its ICUs during the same period.

This study was approved by the ethics and scientific
committees of APHP (CSE-21-32). The number of patients
admitted to emergency departments, medical wards, and ICUs
was collected on a daily basis from the Syst�eme d’Information
pour le Suivi des Victimes (SI-VIC) database, which provides
real-time data on patients with coronavirus disease (COVID-19)
hospitalized in France. All consecutive patients with COVID-19
admitted to ICUs of the APHP group have been registered in the
Reality clinical database since July 2020.

Some of the results of these studies have been previously
reported in preprint form (https://doi.org/10.1101/2022.01.25.
22269839).

RT-PCR positivity for SARS-CoV-2 was collected from the
APHP laboratory information system. The screening test analyzed the
following mutations in the spike protein: L452R (mutation C) and
D69-70 or N501Y, or K417N (mutation D). In the study period, no a,
b, or g variant was detected by sequencing. Therefore, C1D0
corresponds to a Delta variant, and C0D1 corresponds to an
Omicron variant (6, 7).

Only patients who received no doses of vaccine were considered
unvaccinated. Causes of immunosuppression were reported as
published (8, 9). Patients were treated according to the APHP
guidelines.

Only patients hospitalized for COVID-19 were included,
as patients with incidental COVID-19 were individualized in
the SI-VIC database and not studied and were not included in
Reality. The risk of being admitted to the ICU for Omicron
and Delta infection was calculated from the SI-VIC

administrative database. Characteristics and outcomes of
critically ill patients with Omicron and Delta infection were
determined from the Reality clinical database. Comparisons
were performed using the Wilcoxon test for continuous
variables and the chi-square test for percentages. Adjusted
analyses were performed using survival analysis in the
subgroup of patients hospitalized in ICUs for pneumonia, with
in-ICU mortality as the event and ICU discharge alive as the
censoring variable. Hazard ratios (HRs) for variables were then
reported. Statistical analysis was conducted in R (R Core
Team).

We identified 5,140 patients in the hospitals of the APHP group
from SI-VIC, of whom 1,379 (26.8%) lacked variant information.
Among the 3,761 patients positive for either the Delta (n=1,376) or
Omicron (n=2,385) variant, 579 (15.4%) were hospitalized in ICUs,
287 (7.6%) initially and 292 after transfer among the 1,628 patients
(17.9%) hospitalized in the ward. The absolute risk of ICU admission
with Omicron was 16% less (95% confidence interval [CI],
14.1–19.3%) than with Delta (9.3% vs. 25.8%; P, 0.001), with a 64%
reduction.

Eight hundred eighty-eight patients were included in Reality
(Table 1), 517 of them (58.2%) unvaccinated and 302 (34%) with
two or three doses of vaccine. Among the 629 patients with
variant information, 400 (63.6%) had Delta variants and 229
(36.4%) had Omicron variants. Compared with Delta-infected
patients, those with Omicron infection were more frequently
immunocompromised (P, 0.001) and more frequently
vaccinated (P, 0.001) with at least one dose (57.7% vs. 30.1%),
two doses (25.8% vs. 14.5%), and even three doses (26.2% vs.
10.8%). BNT162b2 or mRNA-1273 was used in 83.5% of cases,
with no difference between the variants. Pneumonia as a cause of
hospitalization was less frequent for Omicron than for Delta
(67.2% vs. 94.8%; P, 0.001). For the Omicron variant,
pneumonia was less frequent among vaccinated (62.1%) than
unvaccinated patients (80.7%; P, 0.001), whereas among the 60
Omicron-infected patients who received three doses of vaccine,
43 (71.7%) were admitted for pneumonia. Subjects with Omicron
infection were less frequently invasively ventilated compared
with those with Delta infection (41.0% vs. 51%, respectively;
P = 0.02). Table 2 reports characteristics of both variants in the
subgroup of patients admitted for pneumonia. Similar results
were observed, even though patients with Omicron were older
and more frequently admitted to the ICU in the 5 days after
symptom onset (P = 0.004). They were still less likely to be
invasively ventilated (39% vs. 50.4%; P = 0.021).

Among patients discharged from the ICU on January 18,
2022 (80% of Delta cases and 63.6% of Omicron cases),
unadjusted in-ICU mortality between variants did not differ in
the overall population (20.0% and 27.9%, respectively; P = 0.08;
Table 1) and in the subgroup of pneumonia (31.6% vs. 29.7%,
respectively; P = 0.78; Table 2). After adjustment, variant
(Omicron vs. Delta) was not associated with mortality in
patients with pneumonia (HR, 1.34; 95% CI, 0.82–2.17;
P = 0.24). Other variables included in the model were age
above the median (HR, 2.31; 95% CI, 1.52–3.5), time from
symptom onset to ICU admission (6–8, 9–11, 12–14, and
>15 d vs. <5 d; HRs, 0.44 [95% CI, 0.27–0.71], 0.39 [95% CI,
0.23–0.67], 0.34 [95% CI, 0.16–0.73], and 0.34 [95% CI,
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Table 1. Characteristics and Outcomes of Critically Ill Patients According to Omicron versus Delta Variant in the 888 Patients
Admitted from December 1, 2021, to January 18, 2022 (Reality Clinical Database)

Delta Cases Omicron Cases
P Value
(Delta vs.
Omicron)

Uninformative
Screening Test* Missing Data†

(n=400 [45%]) (n=229 [25.8%]) (n=98 [11%]) (n=161 [18%])

Age, y 62.0 (51.0–70.0) 63.0 (49.0–71.0) 0.810 59.0 (45.5–64.8) 62.0 (49.0–70.0)
Sex, n (%) 0.867
Female 135 (33.8) 75 (32.8) — 28 (28.6) 56 (34.8)
Male 265 (66.2) 154 (67.2) — 70 (71.4) 105 (65.2)

Vaccination, n (%) ,0.001
0 injections 279 (69.8) 83 (36.2) — 46 (46.9) 109 (67.7)
1 injection 19 (4.8) 13 (5.7) — 4 (4.08) 5 (3.11)
2 injections 58 (14.5) 59 (25.8) — 20 (20.4) 25 (15.5)
3 injections 43 (10.8) 60 (26.2) — 20 (20.4) 17 (10.6)
Unknown 1 (0.3) 14 (6.1) — 8 (8.2) 5 (3.1)

Immunocompromised, n (%) 59 (14.8) 79 (34.5) ,0.001 19 (19.6) 21 (13.2)
Time from symptom onset

to ICU admission
0.061

<5 d 69 (17.2) 52 (22.7) — 15 (15.3) 34 (21.1)
.5 d 316 (79.0) 158 (69.0) — 78 (79.6) 121 (75.2)
Unknown 15 (3.8) 19 (8.3) — 5 (5.1) 6 (3.73)

Pneumonia, n (%) 379 (94.8) 154 (67.2) ,0.001 69 (70.4) 141 (87.6)
Unvaccinated, npneumonia (%) 273/279 (97.8) 67/83 (80.7) — — —
Vaccinated, npneumonia (%) 105/120 (87.5)‡ 82/132 (62.1)§ — — —
Unknown status, npneumonia (%) 1/1 5/14 — — —

Invasive ventilation, n (%) 204 (51.0) 94 (41.0) 0.020 34 (34.7) 71 (44.1)
In-ICU mortality, n (%) 90/323 (27.9) 31/155 (20.0) 0.082 11/78 (14.1) 35/139 (25.2)

Continuous variables are reported as median (interquartile range). Causes of immunosuppression included solid tumors, hematological
malignancies, solid organ transplantation, long-term immunosuppressive therapy (i.e., high-dose steroids or any immunosuppressant for
.3 mo), and HIV infection (8, 9).
*Variant screening was impossible because the viral load was not sufficient.
†Missing data means that variant screening was not performed.
‡P, 0.001 for incidence of pneumonia in vaccinated versus nonvaccinated patients with Delta.
§P,0.001 for incidence of pneumonia in vaccinated versus nonvaccinated patients with Omicron.

Table 2. Characteristics and Outcomes of Critically Ill Patients According to Omicron versus Delta Variant in the Subgroup of
743 Patients Admitted for Pneumonia from December 1, 2021, to January 18, 2022 (Reality Clinical Database)

Delta Cases Omicron Cases P Value
(Delta vs. Omicron)

Uninformative
Screening Test* Missing Data†

(n=379) (n=154) (n=69) (n=141)

Age, y 62.0 (51.0–70.0) 65.0 (56.0–72.0) 0.033 60.0 (56.0–65.0) 62.0 (50.0–70.0)
Female, n (%) 126 (33.2) 56 (36.4) 0.557 20 (29.0) 49 (34.8)
Immunocompromised, n (%) 56 (14.8) 61 (39.6) ,0.001 16 (23.2) 17 (12.0)
Vaccination, n (%) ,0.001
Unvaccinated 273 (72) 67 (43.5) — — —
Vaccinated (1, 2 or 3 doses) 105 (27.7) 82 (53.2) — — —
Unknown 1 (0.2) 5 (3.2) — — —

Time from symptom onset
to ICU admission, n (%)

0.004

<5 d 61 (16.1) 42 (27.3) — 12 (17.4) 30 (21.3)
.5 d 303 (80.0) 105 (68.2) — 56 (81.2) 107 (75.9)
Unknown 15 (4.0) 7 (4.5) — 1 (1.4) 4 (2.8)

Invasive ventilation, n (%) 191 (50.4) 60 (39.0) 0.021 23 (33.3) 62 (44.0)
In-ICU mortality, n (%) 90/303 (29.7) 31/98 (31.6) 0.780 10/54 (18.5) 35/120 (29.2)

Continuous variables are reported as median (interquartile range). In-ICU mortality was calculated among the 303 patients with Delta (80%) and
the 98 patients with Omicron (63.6%) who were already discharged from the ICU.
*Variant screening was impossible because the viral load was not sufficient.
†Missing data means that variant screening was not performed.
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0.12–0.97], respectively), vaccination status (at least one
dose vs. none; HR, 1.02; 95% CI, 0.64–1.63), and
immunosuppression (HR, 1.44; 95% CI, 0.87–2.38). Similar
results were found using a Fine and Gray analysis.

We provide for the first time comparison between the Delta and
Omicron variants in critically ill patients. Patients with the Omicron
variant weremore frequently vaccinated than those with the Delta
variant, even with three doses, which could suggest a lower efficacy
of the vaccine (10). However, they were more frequently
immunocompromised and had a reduction in risk of being admitted
for pneumonia when they were vaccinated despite the fact that they
were older. Hospitalization not due to pneumonia among subjects
with Omicronmay involve admission to the ICU for severe
decompensation of a chronic disease due to symptomatic viral
infection or for another disease pattern related to this new variant.
Patients with Omicron were also less frequently invasively ventilated,
including those with pneumonia, which could be explained by a greater
frequency of immunocompromised patients who could have been
treated using noninvasive ventilation or high-flow nasal oxygen (8).
We observed a relatively low rate of invasive ventilation, probably
related to studies that now report the beneficial effect of high-flow nasal
oxygen (11, 12) and noninvasive ventilation (13). Unadjusted in-ICU
mortality was not different between variants in the overall population,
while a trend toward a decrease in Omicron was probably driven by the
higher prevalence of severe pneumonia in Delta.

We observed a discrepancy between the numbers of
critically ill patients with variant information (Delta or Omicron)
in Reality (629 patients) and in the administrative databases
(579 patients) because all but one hospital collected patient
information in the APHP laboratory information system. Variant
screening information was missing in 18% of cases because
numerous patients were transferred to ICUs from other non-
APHP hospitals where they had already tested positive. We are
unable to report information on organ failure or hypoxemia
severity, as we favored exhaustive recording of hospitalized
patients rather than exhaustive recording of clinical information
in Reality. We do not have information on “do-not-intubate”
decisions in some immunocompromised patients, and we do not
report medications administered while intensivists were
following the APHP therapeutic guidelines, which do not
recommend adapting treatment according to the type of variant.

In conclusion, Omicron-infected patients are less likely to be
admitted to the ICU and, when admitted, are admitted less often for
pneumonia. However, vaccination even with three doses was more
frequent in subjects with Omicron infection admitted for pneumonia
compared with those with Delta infection, but patients were more
frequently immunocompromised and older. When hospitalized in
the ICU for pneumonia, disease severity appears to be similar to that
of Delta, with no difference in the risk of in-ICUmortality.�
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Paris, France

Maud Salmona, M.D.
Assistance Publique des Hôpitaux de Paris
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mation, Hôpital Tenon, APHP), Fabienne Fieux (D�epartement d’Anesth�esie
et de R�eanimation, Hôpital Saint Antoine et Tenon, APHP), Etienne Gayat
(D�epartement d’Anesth�esie et de R�eanimation, Hôpital Lariboisi�ere, APHP),
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d’Anesth�esie et de R�eanimation, Hôpital Bichat, APHP), Jonathan Marey
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APHP), Nicolas Mongardon (D�epartement d’Anesth�esie et de R�eanimation,
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