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Dear Editor,
The emergence of variants of concern (VOC), particularly 
their virulence and ability to evade the immune system, has 
challenged intensive care units (ICUs) managing patients 
with coronavirus disease 2019 (COVID-19) [1]. Gamma 
and Delta VOC have been associated with increased 
severity in critically ill [2]. Although data suggest that 
the Omicron VOC is associated with milder disease and 
fewer hospitalizations, unchanged ICU mortality has been 
reported [1, 3, 4]. We aimed to define the clinical profiles 
of ICU COVID-19-patients during the Omicron wave and 
compare their clinical characteristics and outcomes to 
those from previous periods.

We evaluated a multicenter cohort of COVID-19 
patients whose diagnosis was confirmed by real-time 
polymerase chain reaction (RT-PCR) and admitted to 
231 Brazilian ICUs from February 27th, 2020 to March 
29th, 2022. Assessing genomic data, we defined patients 
from three time periods: epoch 1 (Nonvariant VOC 
dominance), epoch 2 (Gamma/Delta VOC dominance), 
and epoch 3 (Omicron VOC dominance) [5] (Fig.  1A). 
We evaluated the association of epoch of admission 
(exposure of interest) with a 60-day in-hospital mortality 
(primary outcome) using random-effects multivariable 
logistic regression. We tested potential effect 
modification of the epoch on mortality according to the 
requirement of mechanical ventilation. We estimated the 
adjusted odds ratio (adjOR) and its corresponding 95% 
confidence interval using marginal means. Sensitivity 

analyses included those with COVID-19 as primary 
admission diagnosis and a subset excluding those 
admitted within periods of transition of VOC dominance.

Of 47,465 ICU admissions, 21,996 were in Nonvariant, 
21,183 in Gamma/Delta, and 4286 in Omicron VOC 
dominance epochs. During epoch 3 (Omicron VOC 
dominance), patients were older (68 years [IQR 46–81] 
vs 52 [IQR 41–66] in epoch 2 and 55 [IQR 42–69] in 
epoch 1, respectively), more frail (24% vs 11% vs 13%), 
required less mechanical ventilation (10% vs 26% vs 
19%), and had more brain dysfunction (13% vs 8.5% 
vs 9.1%). Overall, after adjustment, epoch 3 (Omicron 
dominance) was associated with lower 60-day mortality 
compared to previous epochs 1 and 2 (adjOR 0.51, 95% 
CI [0.29–0.90] and adjOR 0.32, 95% CI [0.18–0.56], 
respectively). In addition, interaction revealed that 
ventilated patients had similar odds of mortality during 
epoch 3 (Omicron dominance) compared to both 
epochs 1 and 2 (adjOR 0.87, 95% CI [0.44–1.71] and 
adjOR 0.73, 95% CI [0.37–1.44], respectively) (Fig. 1C, 
D). Limitations of our work include the absence of 
information on patient-level genomic data, vaccination 
status, and specific treatments targeted at COVID-
19. To mitigate these, we adjusted our analyses for 
pandemic periods, performed sensitivity analyses that 
confirmed the main findings, and demonstrated that by 
the end of 2021, more than 60% of adults had received 
the first vaccination dose, 30% a second dose, and 
more than 90% of those aged > 60  years had complete 
vaccination (Fig. 1B).

We found a distinct clinical profile of COVID-19-
ICU patients during the epoch with Omicron VOC 
dominance: older, frail, with less respiratory impairment, 
and more acute brain dysfunction. We also observed 
that nonventilated patients during Omicron had lower 
adjusted mortality compared to previous epochs 
with Gamma/Delta and Nonvariant dominance. In 
addition, similar outcomes were observed in those 
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undergoing invasive mechanical ventilation for the same 
comparisons.
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Fig. 1  A Density plot of COVID-19 ICU admissions according to period of variant dominance in Brazil in 231 study ICUs. B Vaccination coverage 
rates for COVID-19 in the Brazilian population (https://​coron​aviru​sbra1.​github.​io/​sobre). C, D Multivariable mixed logistic regression model with 
60-day in-hospital mortality as the binary outcome variable. Adjusted for age, sex, frailty, performance status, COVID-19 as the primary diagnosis, 
source of admission to ICU, pandemic period, and clinical profile at admission, including organ dysfunction and support. C Adjusted odds ratios 
obtained through marginal means in multivariable model with no interaction terms. D Adjusted odds ratios obtained through marginal means 
in multivariable model that included the interaction between variants of concern periods (Nonvariant, Gamma/Delta, and Omicron) and the 
requirement of invasive mechanical ventilation at the first ICU day (Yes/No)
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