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ABSTRACT
Introduction Initial reports suggest the B.1.1.529 
(Omicron) variant of SARS- CoV- 2 causes less severe 
disease compared with the B.1.617.2 (Delta) variant, 
though more widespread vaccination contributed to these 
findings. Little is known about clinical characteristics and 
outcomes of patients with SARS- CoV- 2 infection requiring 
intensive care during periods of Delta and Omicron variant 
predominance.
Aim To examine and compare characteristics of critically 
ill adults with SARS- CoV- 2 infection during periods of Delta 
and Omicron variant predominance.
Methods We conducted a retrospective cohort study 
of critically ill adults with SARS- CoV- 2 infection at one 
academic hospital in Los Angeles during Delta (15 July 
2021–23 September 2021) and Omicron (21 December 
2021–27 January 2022) predominance. Patient 
characteristics were compared between Delta- period and 
Omicron- period hospitalisations, overall and stratified by 
vaccination status.
Results 79 adults required intensive care during the 
Delta predominance period and 116 during the Omicron 
predominance period. We found similar proportions 
of intensive care unit admissions occurring in fully 
vaccinated patients between the two periods, despite 
Los Angeles County data revealing an almost 60% 
increase in the proportion of SARS- CoV- 2 hospitalisations 
occurring in fully vaccinated persons. There was no 
difference in the need for invasive mechanical ventilation 
(IMV). Among those who required IMV, the median 
duration of IMV was shorter overall (Delta=18 days; 
Omicron=8 days; p=0.006) and among unvaccinated 
persons (Delta=19 days; Omicron=8.5 days; p=0.018). 
Among unvaccinated persons, the median intensive 
care unit length of stay was shorter (Delta=12 days; 
Omicron=5 days; p=0.037) during Omicron 
predominance. There was no difference in the proportion 
of patients who died while hospitalised.
Conclusions In this single- hospital study, critically ill 
patients with SARS- CoV- 2 infection experienced less 
severe respiratory disease during Omicron predominance, 
likely due to reduced variant- specific virulence. Vaccination 

likely reduced development of critical illness in adults with 
SARS- CoV- 2 infection during Omicron predominance.

INTRODUCTION
The B.1.1.529 (Omicron) variant of SARS- 
CoV- 2, the virus that causes COVID- 19, over-
took the B.1.617.2 (Delta) variant as the domi-
nant strain in California in mid- December 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Initial reports suggest the B.1.1.529 (Omicron) vari-
ant of SARS- CoV- 2 causes less severe disease in 
hospitalised adults compared with the B.1.617.2 
(Delta) variant, though little is known about clinical 
characteristics and outcomes of critically ill adults 
during these periods.

WHAT THIS STUDY ADDS
 ⇒ We found similar proportions of intensive care unit 
admissions occurring in fully vaccinated patients 
between Delta and Omicron predominance periods, 
despite county- wide evidence of a 60% increase in 
the proportion of SARS- CoV- 2 hospitalisations oc-
curring in fully vaccinated persons. Among unvacci-
nated persons, the median intensive care unit length 
of stay was 7 days shorter and duration of invasive 
mechanical ventilation was 10.5 days shorter during 
Omicron predominance.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Vaccination remains important, as it likely reduced 
development of critical illness in adults with SARS- 
CoV- 2 infection during Omicron predominance. 
Adults who became critically ill with SARS- CoV- 2 in-
fection experienced less severe respiratory disease 
during Omicron predominance, likely due to reduced 
variant- specific virulence.
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2021.1 Initial reports suggest the Omicron variant causes 
less severe illness,2 though more widespread vaccination 
contributed to these findings.3 Little is known about clin-
ical characteristics and outcomes of patients requiring 
intensive care during periods of Delta and Omicron 
predominance. The aim of this study was to examine and 
compare characteristics of critically ill adults with SARS- 
CoV- 2 infection during periods of Delta and Omicron 
variant predominance.

METHODS
We conducted a retrospective cohort study of adults aged 
>18 years with positive reverse transcription- PCR (RT- 
PCR) SARS- CoV- 2 test results admitted to intensive care 
units (ICUs) at one academic hospital in Los Angeles, 
California, during 15 July 2021–23 September 2021 
(Delta predominant period) and 21 December 2021–27 
January 2022 (Omicron predominant period). Predom-
inance periods were selected to reflect peaks in SARS- 
CoV- 2 hospitalisations when each variant accounted for 
>50% of sequenced SARS- CoV- 2 isolates in California.1 
A longer duration for the Delta predominant period was 
chosen because the incidence of COVID- 19 cases and 
hospitalisations in Los Angeles County was substantially 
lower during Delta predominance as compared with 
Omicron predominance.4 The hospital’s internal flag-
ging system for SARS- CoV- 2 admissions was used to iden-
tify RT- PCR positive test results. This system is triggered 
by a laboratory report of a positive SARS- CoV- 2 RT- PCR 
test result during hospital admission or 14 days prior to 
admission, or by admitting physician confirmation of 
RT- PCR positivity from an outside facility through patient 
or family interview. Adults hospitalised with a positive 
SARS- CoV- 2 test result during the preceding 90 days were 
excluded unless the patient’s symptoms resolved before 
readmission as determined by the admitting provider. 
Vaccination status was determined by electronic linkage 
from the electronic health record (EHR) to the Cali-
fornia Immunisation Registry. Following the Centers for 
Disease Control and Prevention definition,5 fully vacci-
nated adults were those who received the second dose 
of a two- dose COVID- 19 vaccine series (or a third dose 
if immunocompromised) or a single dose of a one- dose 
product >14 days before receiving a positive SARS- CoV- 2 
test result associated with their hospitalisation. Adults 
without documented receipt of any COVID- 19 vaccine 
before the SARS- CoV- 2 test date were considered unvac-
cinated. Patient demographic, clinical characteristics 
and outcomes were abstracted from the EHR. Using 
prior published methods,3 investigators (KS, NM and 
AP) conducted detailed chart review using prespecified 
criteria to determine whether the reason for ICU admis-
sion was likely or not likely due to COVID- 19. In brief, 
ICU admissions were classified as likely due to COVID- 19 
if chart review could not clearly identify an alternative 
reason for ICU admission that was not plausibly linked 
to SARS- CoV- 2 infection. Patient characteristics were 

compared between Delta- period and Omicron- period 
hospitalisations, overall and stratified by vaccination 
status. Categorical variables were compared with Fish-
er’s exact tests and continuous variables with the Mann- 
Whitney U test. Two- sided p values <0.05 were considered 
statistically significant. All analyses were conducted in 
Stata (V.17.0).

Patient and public involvement
None.

RESULTS
There was no difference in vaccination status between 
the 79 adults requiring intensive care during the Delta 
predominant period and the 116 adults requiring inten-
sive care during the Omicron predominant period 
(table 1). The median age of unvaccinated patients 
was older during Omicron predominance as compared 
with during Delta predominance (Delta=45 years; 
Omicron=63 years; p=0.002), while the median age 
of vaccinated patients was younger during Omicron 
predominance as compared with during Delta predomi-
nance (Delta=75 years; Omicron=68 years; p=0.037). The 
proportion of patients with chronic pulmonary disease 
was lower overall (7.6% vs 0.9%; p=0.018) and among 
unvaccinated persons (10.9% vs 0%; p=0.005) during 
Omicron predominance. Fewer patients during Omicron 
predominance received COVID- 19 directed therapies 
(87.3% vs 74.1%; p=0.030). There was no difference in 
need for invasive mechanical ventilation (IMV). Among 
those who required IMV, the median duration of IMV was 
shorter overall (Delta=18 days; Omicron=8 days; p=0.006) 
and among unvaccinated persons (Delta=19 days; 
Omicron=8.5 days; p=0.018) during Omicron predomi-
nance. Among adults who required IMV, the proportion 
who received rescue therapies was lower overall (80.4% 
vs 49.2%; p=0.001) and among unvaccinated persons 
(86.5% vs 50.0%; p=0.001), and the proportion who 
required tracheostomy was lower among unvaccinated 
persons (40.5% vs 19.1%; p=0.048), during Omicron 
predominance. Among unvaccinated persons, the 
median ICU length of stay was shorter (Delta=12 days; 
Omicron=5 days; p=0.037) during Omicron predom-
inance. There was no difference in the proportion of 
patients who died while hospitalised.

DISCUSSION
At a single hospital in California, critically ill adults with 
SARS- CoV- 2 infection during Omicron predominance 
experienced fewer days in hospital as compared with 
during Delta predominance. This difference was driven 
by fewer days in the ICU among unvaccinated persons, 
which stemmed from fewer days of IMV among those 
unvaccinated persons requiring IMV. Among unvac-
cinated persons requiring IMV, smaller proportions 
received therapies used to treat refractory hypoxaemia 
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Table 1 Demographic characteristics, clinical characteristics and clinical outcomes among 195 adults admitted to intensive 
care units (ICU) with SARS- CoV- 2 infection by vaccination status and period of variant predominance—one hospital, 
California, 15 July 2021–23 September 2021 (Delta period) and 21 December 2021–27 January 2022 (Omicron period)

Characteristic

No (%)

Total ICU admissions 
(n=195) Unvaccinated (n=129) Fully vaccinated (n=59)

Delta 
period

Omicron 
period P value

Delta 
period

Omicron 
period P value

Delta 
period

Omicron 
period P value

Total 79 116 - 55 74 - 20 39 -

Vaccination status*†

  Unvaccinated 55 (69.6) 74 (63.8) 0.443 55 (100) 74 (100) - - - -

  At least one dose 24 (30.4) 42 (36.2) 0.443 - - - 20 (100) 39 (100) -

  Fully vaccinated 20 (25.3) 39 (33.6) 0.267 - - - 20 (100) 39 (100) -

  Fully vaccinated and booster dose‡ - 5 (4.3) - - - - - 5 (12.8) -

Age, years, median (IQR) 62 (36) 65 (26) 0.116 45 (32) 63 (26) 0.002 75 (15) 68 (18) 0.037

Women 26 (32.9) 42 (36.2) 0.650 20 (36.4) 31 (41.9) 0.587 5 (25.0) 11 (28.2) 1.000

Race and ethnicity

  White, non- Hispanic 27 (34.2) 46 (39.7) 0.455 13 (23.6) 27 (36.5) 0.129 13 (65.0) 16 (41.0) 0.103

  Black, non- Hispanic 19 (24.1) 18 (15.5) 0.142 14 (25.5) 11 (14.9) 0.177 3 (15.0) 7 (18.0) 1.000

  Hispanic 17 (21.5) 30 (25.9) 0.609 15 (27.3) 21 (28.4) 1.000 2 (10.0) 9 (23.1) 0.302

  Asian, non- Hispanic 1 (1.3) 5 (4.3) 0.404 1 (1.8) 3 (4.1) 0.636 0 (0.0) 2 (5.1) 0.544

  Other, non- Hispanic§ 15 (19.0) 17 (14.7) 0.437 12 (21.8) 12 (16.2) 0.495 2 (10.0) 5 (12.8) 1.000

Comorbidities

  Any 46 (58.2) 56 (48.3) 0.191 34 (61.8) 34 (46.0) 0.079 11 (55.0) 20 (51.3) 1.000

  Obesity (BMI >30 kg/m2) 29 (36.7) 41 (35.3) 0.880 18 (32.7) 30 (40.5) 0.462 10 (50.0) 11 (28.2) 0.151

  Chronic pulmonary disease¶ 6 (7.6) 1 (0.9) 0.018 6 (10.9) 0 (0.0) 0.005 0 (0.0) 1 (2.6) 1.000

  Cardiovascular disease** 8 (10.1) 12 (10.3) 1.000 7 (12.7) 4 (5.4) 0.203 1 (5.0) 6 (15.4) 0.404

  Hypertension 19 (24.1) 17 (14.7) 0.132 19 (34.6) 7 (9.5) 0.001 0 (0.0) 8 (20.5) 0.042

  Diabetes Mellitus 9 (11.4) 13 (11.2) 1.000 9 (16.4) 6 (8.1) 0.172 0 (0.0) 7 (18.0) 0.083

  Renal 6 (7.6) 11 (9.5) 0.798 6 (10.9) 3 (4.1) 0.169 0 (0.0) 7 (18.0) 0.083

ICU admission not likely due to 
COVID- 19

7 (8.9) 20 (17.2) 0.138 4 (7.3) 10 (13.5) 0.392 2 (10.0) 10 (25.6) 0.192

COVID- 19 therapies received

  Any 69 (87.3) 86 (74.1) 0.030 49 (89.1) 57 (77.0) 0.104 16 (80.0) 26 (66.7) 0.370

  Dexamethasone 64 (81.0) 82 (70.7) 0.130 45 (81.8) 55 (74.3) 0.395 16 (80.0) 24 (61.5) 0.239

  Remdesivir 58 (73.4) 57 (49.1) 0.001 41 (74.6) 37 (50.0) 0.006 14 (70.0) 18 (46.2) 0.103

  Tocilizumab 38 (48.1) 9 (7.8) <0.001 27 (49.1) 5 (6.8) <0.001 9 (45.0) 4 (10.3) 0.006

  Baricitinib 1 (1.3) 26 (22.4) <0.001 0 (0.0) 20 (27.0) <0.001 1 (5.0) 5 (12.8) 0.653

  Casirivimab 2 (2.5) 1 (0.9) 0.567 0 (0.) 1 (1.4) 1.000 1 (5.0) 0 (0.0) 0.339

  Convalescent plasma 2 (2.5) 1 (0.9) 0.567 1 (1.8) 1 (1.4) 1.000 1 (5.0) 0 (0.0) 0.339

Sequential Organ Failure Assessment 
(SOFA) score, median (IQR)††

9 (7) 8 (7) 0.091 9 (6) 8 (8) 0.105 8 (6.5) 8 (5) 0.506

Invasive mechanical ventilation (IMV) 46 (58.2) 61 (52.6) 0.466 37 (67.3) 42 (56.8) 0.274 8 (40.0) 15 (44.1) 1.000

IMV duration among those receiving 
IMV, days, median (IQR)

18 (19) 8 (21) 0.006 19 (22) 8.5 (21) 0.018 12 (7) 7 (20) 0.077

Rescue therapies received among those receiving IMV

  Any 37 (80.4) 30 (49.2) 0.001 32 (86.5) 21 (50.0) 0.001 5 (62.5) 8 (53.3) 1.000

  Prone 25 (54.4) 27 (44.3) 0.333 22 (59.5) 19 (45.2) 0.261 3 (37.5) 7 (46.7) 1.000

  Neuromuscular blockade 26 (56.5) 22 (36.1) 0.049 24 (64.9) 17 (40.5) 0.042 2 (25.0) 5 (33.3) 1.000

  Inhale nitric oxide 21 (45.7) 20 (32.8) 0.229 18 (48.6) 16 (38.1) 0.371 3 (37.5) 4 (26.7) 0.657

Continued
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and required tracheostomy during Omicron predom-
inance. Taken together, our results suggest critically 
ill patients experienced less severe respiratory disease 
during Omicron predominance. That we found no 
difference in mortality is not incompatible with these 
findings, as patients requiring therapies for refractory 
hypoxaemia and tracheostomy may still survive after a 
more prolonged period of mechanical ventilation. These 
findings appear primarily due to lower virulence of the 
Omicron variant, consistent with studies demonstrating 
the Omicron variant has lower replication competence 
in lung parenchyma.6 7

We found that fewer patients in the Omicron predom-
inant period received COVID- 19 directed therapies. This 
may be due to changes in prescribing practices over time. 
Alternatively, lower use of COVID- 19 directed therapies 
may reflect a higher proportion of patients perceived 
by providers to have incidental COVID- 19 instead of 
direct sequalae of SARS- CoV- 2 infection during Omicron 
predominance. Another possibility is high population- 
level immunity from vaccination, prior infection or both 
resulted in different clinical presentations of patients 
with COVID- 19 during Omicron predominance that may 
have been under- recognised.

Between mid- July and mid- December 2021, the propor-
tion of fully vaccinated adults in Los Angeles County 
increased by approximately 20% and the proportion 
of SARS- CoV- 2 hospitalisations occurring in fully vacci-
nated persons increased almost 60%.3 8 Despite this, we 
found the proportion of ICU admissions occurring in 
fully vaccinated persons were not substantially different 
between the two periods. This suggests vaccination was 
protective against development of severe disease during 
Omicron predominance.

This study has several limitations. First, sequencing 
data were unavailable to identify the SARS- CoV- 2 variant. 
However, genomic surveillance data suggest each variant 
accounted for most sequenced isolates in its respective 
predominance period.9 10 Second, small sample size limits 
the ability to detect differences in vaccination status, inci-
dental COVID- 19 and variant- specific outcomes. Third, 
we could not account for time between last dose of 
COVID- 19 vaccine. Fourth, our analysis was confounded 
by differences in age and chronic pulmonary disease. 
However, if both variants were equally virulent then we 
would expect worse outcomes among unvaccinated 
patients during Omicron predominance given their older 
age and this was not observed. It is possible more chronic 

Characteristic

No (%)

Total ICU admissions 
(n=195) Unvaccinated (n=129) Fully vaccinated (n=59)

Delta 
period

Omicron 
period P value

Delta 
period

Omicron 
period P value

Delta 
period

Omicron 
period P value

  Extracorporeal membrane 
oxygenation

13 (28.3) 5 (8.2) 0.009 12 (32.4) 5 (11.9) 0.032 1 (12.5) 0 (0.0) 0.348

Tracheostomy, among those receiving 
IMV

15 (32.6) 12 (19.7) 0.177 15 (40.5) 8 (19.1) 0.048 0 (0.0) 4 (26.7) 0.257

Length of stay, days, median (IQR) 20 (17) 13 (25.5) 0.036 21 (30) 14.5 (26) 0.033 17 (15) 13.5 (31) 0.940

Length of stay in acute care, days, 
median (IQR)‡‡

9 (13) 7 (11) 0.538 9 (13) 6 (12) 0.535 8 (10.5) 9 (10) 0.752

Length of stay in intensive care, days, 
median (IQR)

9 (19) 5 (12) 0.100 12 (23) 5 (15) 0.037 3.5 (10.5) 5 (9) 0.678

Died in hospital 27 (34.2) 39 (33.6) 1.000 17 (30.9) 27 (36.5) 0.575 10 (50.0) 10 (29.4) 0.154

P- values <0.05 are bolded.
*Vaccination status was ascertained from the California Immunisation Registry. Booster status was unavailable for hospitalisations 
before 1 December 2021. Fully vaccinated persons hospitalised during Delta period were assumed not to have received a booster dose 
because booster doses were not recommended during the period of Delta predominance.
†Partially vaccinated adults were not included in the analyses stratified by vaccination status because of small sample size. However, 
they were included in overall proportions and comparisons not stratified by vaccination status; thus, the total number of patients 
exceeds the sum of fully vaccinated and unvaccinated patients.
‡Omicron- period patients who received a booster dose were excluded from comparisons of illness severity indicators (SOFA, IMV, 
rescue therapies, tracheostomy, length of stay and death while hospitalised) among fully vaccinated persons.
§Includes Native Hawaiian, other Pacific Islander, American Indian, and Alaska Native persons, and persons of unknown race or 
ethnicity.
¶Includes chronic obstructive pulmonary disease, pulmonary fibrosis and asthma.
**Includes coronary artery disease, congestive heart failure, arrythmias, valvular heart disease, stroke and peripheral vascular disease.
††Highest SOFA score during hospital admission is reported.
‡‡Acute care refers to hospitalisation in a lower level of care than intensive care.
BMI, body mass index.

Table 1 Continued
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pulmonary disease during Delta predominance contrib-
uted to more challenges weaning from the ventilator. 
Finally, these findings are from a single hospital in Los 
Angeles, limiting generalisability. However, the hospital 
captures a racially and ethnically diverse population.

In this single- hospital study, critically ill patients with 
SARS- CoV- 2 infection experienced less severe respira-
tory disease during Omicron predominance, likely due 
to reduced variant- specific virulence. Vaccination likely 
reduced development of critical illness in adults with 
SARS- CoV- 2 infection during Omicron predominance.
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