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Abstract

Coronavirus disease 2019 (COVID‐19) pandemic spread rapidly with more than 515

million cases and 6.2 million deaths. Epidemiological factors are important for

understanding the state of the pandemic. This study aims to evaluate the

hospitalizations, intensive care unit (ICU) admissions, and lethality from March

2020 to April 2022. Data were collected from a hospital in Porto Alegre city,

southern Brazil. The Mann–Whitney, analysis of variance, and Kruskal–Wallis tests

were used to compare quantitative variables. Categorical variables were compared

by Pearson's χ2 test. p values <0.05 for all tests were considered significant. Were

observed 3784 hospitalizations. Males were 51.4% and the age was 60.4± 20.3.

Intensive care unit (ICU) patients were 31.2%, the median length of stay (LOS) was

9.0 and lethality was 13.3%. ICU lethality was 34.5% versus 4.6% in other inpatients

(p < 0.01). The LOS of ICU patients was 22.0 versus 7.0 in other inpatients (p < 0.01).

The first peak (July–Novemebr 2020) showed ICU occupancy of 79.1%. The second

peak (December 2020–June 2021) with 91.6% occupancy. The third peak

January–March 2022 with 81.0% occupancy (p < 0.01). Lethality rates were 10.3%

in 2020, 14.9% in 2021 and 15.4% in 2022 (p < 0.01). In conclusion, the ICU

occupancy rate was higher in 2021 and the lethality rates of ICU patients were high

during pandemic years (10.3% in 2020, 14.9% in 2021, and 15.2% in 2022). The

lethality of these patients ranged from 25.0% in March to 21.8% in December 2020,

from 20.9% in January 22.2% in Decemebr 2021, and 35.7% in January 2022 to

21.4% in April 2022. These data demonstrate that COVID‐19 is a critical illness, even

in a private hospital setting.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID‐19) pandemic spread rapidly

and this scenario is concerning worldwide with more than 515

million cases and 6.2 million deaths.1 Brazil is the Latin American

country with the largest number of deaths due to COVID‐19

recording more than 30 million reported cases and 660 000

deaths.2

The epidemiological characterization of COVID‐19 is essential to

understanding the pandemic cases and deaths distributions and the

hospital status resulting from the demand generated for health

services. The first and second waves of the pandemic were essential
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for establishing the spread of severe acute respiratory syndrome

coronavirus 2 (SARS‐CoV‐2) in Brazil,3,4 which culminated in an

overload on health systems, whether public or private.5–9

More recently, the spread of the omicron variant has returned the

alert for the progression and evolution of the pandemic, even though

mass vaccination and herd immunity were already established, the

number of cases and occupations in the intensive care unit (ICU) were

worrying between January and March 2022.10–12 In this sense, it is

essential to study the outcomes of hospitalizations, ICU admission, use of

mechanical ventilation, readmissions, and lethality to qualify and quantify

the impact of COVID‐19 on the hospital system.5–9,13–15

Therefore, the present study aims to evaluate the number of

hospitalizations, ICU admissions, mortality rates, use of mechanical

ventilation, and length of stay (LOS) in COVID‐19 admission between

March 2020 and April 2022 in southern Brazil.

2 | METHODS

2.1 | Data collection

This was a retrospective longitudinal study carried out in Brazil, in the

city of Porto Alegre, State of Rio Grande do Sul (RS), at the Hospital

Moinhos de Vento (HMV). All participants signed an informed

consent form and this study was approved by the Institutional

Review Board of the National Health Council of Brazil (approval

number 4.497.118). The study analyzed data from hospital records of

3784 patients hospitalized with COVID‐19, confirmed by RT‐PCR,

between March 2020 and April 2022. ICU occupancy rates were

obtained using the institutional business intelligence software (Qlik

sense®) (https://www.qlik.com/pt-br/products/qlik-sense). Qlik

sense is updated in real‐time with assisted data from the HMV.

2.2 | Overall characteristics of Rio Grande do Sul
and hospital Moinhos de Vento

The RS has moderately cold winters with the occurrence of frosts and

occasional snow and hot summers. Currently, the population of RS is

approximately 11.5 million, with the city of Porto Alegre being the most

populous (approximately 1.5 million inhabitants) (https://cidades.ibge.gov.

br/brasil/rs). Figure 1 demonstrates the location of RS in South America.

The HMV is located in Porto Alegre and has a daily average of

approximately 14 000 consultations and a monthly average of 2800

hospitalizations. Currently, it has 500 hospital beds, 70 of which are in

adult ICU. It is a hospital with cares for patients with private plans.

2.3 | Molecular epidemiology data collection

Phylogenetic data of SARS‐CoV‐2 variants from Brazil, including

phylodynamics and phylogeography were collected from the GISAID

F IGURE 1 Map of South America, highlighting the Rio Grande do Sul (Porto Alegre city), Brazil.

4840 | WOLF ET AL.

https://www.qlik.com/pt-br/products/qlik-sense
https://cidades.ibge.gov.br/brasil/rs
https://cidades.ibge.gov.br/brasil/rs


platform (https://www.gisaid.org/phylodynamics/brazil/). These data

are updated by Fundação Oswaldo Cruz with 3.988 SARS‐CoV‐2

genomes collected between March 2020 and May 2022. The method

used is the Bayesian, with Monte Carlo Markov Chains.

2.4 | Statistical analysis

Kolmogorov–Smirnov with Lilliefors correction and Shapiro‐Wilk tests

were performed to evaluate the normality of the continuous data. Age

was presented as mean and standard deviation (SD), while the length of

stay (LOS) in days was presented as median followed by the interquartile

range (IQRs). The Mann–Whitney test was used to compare possible

differences between LOS and patients who were admitted to the ICU and

other inpatient units. Differences between age and years of the pandemic

were tested with analysis of variance and between LOS and years of the

pandemic with Kruskal–Wallis tests. Categorical variables are reported as

numbers (percentage), and a χ2 test was used for study comparisons.

Pearson's coefficient was used to assess the correlation between the

number of hospitalizations and deaths. p values <0.05 for all tests were

considered significant. SPSS, Version 23.0 for Windows (SPSS Inc.), and R

software (R Foundation for Statistical Computing; <http://www.R-

project.org >) were used for data analysis.

3 | RESULTS

3.1 | Characteristics of hospitalized COVID‐19
patients

The present study evaluated 3784 hospitalized COVID‐19 patients

in a private hospital in southern Brazil during the period of the

pandemic (March 2020 and April 2022). Table 1 presents the

variables gender, mean age, ICU admission, median LOS in days,

and outcome. Males were slightly more frequent (51.4%) and the

mean age was 60.4 ± 20.3. The age groups were 2.5% for 0–19

years old, 13.1% for 20–39 years old, 30.1% for 40–59 years old,

TABLE 1 Demographic and clinical characteristics of patients
hospitalized for COVID‐19 during the pandemic

Variables n %

Sex

Female 1838 48.6

Male 1946 51.4

Age, mean (SD) 60.4 (20.3)

Age in years (groups)

0–19 95 2.5

20–39 497 13.1

40–59 1140 30.1

≥60 2052 54.2

ICU admission

Yes 1180 31.2

No 2099 68.8

Length of stay in days, median (IQR) 9.0 (5.0–16.0)

Outcome

Death 505 13.3

Survived 3279 86.7

Abbreviations: ICU, intensive care unit; IQR, interquartile range; SD,
standard deviation.

F IGURE 2 Distribution of COVID‐19 inpatient cases and deaths between March 2020 and April 2022. The columns represent the number of
patients who survived (primary axis) and the row is the total deaths for each month (secondary axis). COVID‐19, coronavirus disease‐2019; ICU,
intensive care unit
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and 54.2% for ≥60 years old. Patients admitted to the ICU were

31.2%, the overall LOS had a median of 9.0 (IQR: 5.0–16.0) and the

lethality rate was 13.3% (n = 505/3784). Lethality rate in the ICU

was 34.5% (n = 407/1180), while in other inpatient units it was

4.6% (n = 98/2099) (p < 0.01). The LOS of patients admitted to the

ICU was 22.0 days (IQR: 12.0–40.0) and was significantly higher

than that of patients admitted to other inpatient units 7.0 days

(IQR: 4.0–10.0) (p < 0.01).

F IGURE 3 Lethality rates (%) for COVID‐19 for total inpatients (not admitted to the ICU + ICU), not admitted to the ICU, and admitted to the
ICU. COVID‐19, coronavirus disease‐2019; ICU, intensive care unit

TABLE 2 Comparison between clinical
outcomes and ages of patients
hospitalized for COVID‐19 during the
pandemic

Variables
2020 (n = 1321) 2021 (n = 2041) 2022 (n = 422)

p valuesn % n % n %

ICU <0.01

Yes 377 28.6 707 34.6 96 22.7

No 943 71.4 1334 65.4 326 77.3

Mechanical ventilation 0.49

Yes 240 18.2 369 18.1 88 20.8

No 1081 81.8 1672 81.9 334 79.2

Outcome <0.01

Death 136 10.3 304 14.9 65 15.4

Survived 1185 89.7 1737 85.1 357 84.6

Age in years, mean (SD) 62.0 (18.6) 59.7 (19.2) 58.1 (28.2) <0.01

Age in years (groups) <0.01

0–19 12 0.9 37 1.8 46 10.8

20–39 145 11.0 272 13.3 80 19.0

40–59 403 30.5 681 33.4 56 13.3

≥60 761 57.7 1051 51.5 240 56.9

Lenght of stay in days,
median (IQR)

8.0 (5.0–14.0) 9.0 (6.0–19.0) 7.0 (3.0–14.0) <0.01

Note: In bold, significant p values are highlighted.

Abbreviations: COVID‐19, coronavirus disease‐2019; ICU, intensive care unit; IQR, interquartile range;

SD, standard deviation.

In bold, significant p values are highlighted.
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3.2 | Distribution of hospitalizations and deaths for
COVID

Figure 2 shows the distributions of cases and deaths of the

COVID‐19 pandemic. The first peak occurred between July and

November 2020, causing an average ICU occupancy rate of

79.1% ± 5.6%. The second peak, presented a critical period of

cases between December 2020 and June 2021, with an emphasis

on March 2021. This peak was critical for the hospital's health

system, reaching an average of 91.6% ± 3.1% of ICU occupancy

rate. Finally, the third peak presented the concentration of cases

and deaths in the first quarter of 2022. The third peak had an

average ICU occupancy rate of 81.0% ± 4.3%. The occupancy rate

of the second peak was statistically higher when compared to the

first and second (p < 0.01).

The COVID‐19 lethality rates for total inpatients (not admitted to

the ICU + ICU), not admitted to the ICU, and admitted to the ICU are

shown in Figure 3. In 2020, lethality rates for total inpatients (not

admitted to the ICU + ICU) ranged from 8.7% in March to 8.4% in

December. In 2021, rates ranged from 9.8% in January to 11.4% in

December, and in 2022 rates ranged from 10.1% in January to 11.1%

in April (Table 3). In 2020, lethality rates for patients admitted to the

ICU ranged from 25.0% in March to 21.8% in December. In 2021

rates ranged from 20.9% in January to 22.2% in December and in

2022 rates ranged from 35.7% in January to 21.4% in April (Table 4).

In 2020, lethality rates for patients not admitted to the ICU ranged

TABLE 3 Lethality rates in the months of the COVID‐19
pandemic

Months Inpatients Survived Deaths Lethality rate %

Mar‐20 23 21 2 8.7

Apr‐20 55 54 1 1.8

May‐20 31 28 3 9.7

Jun‐20 60 55 5 8.3

Jul‐20 224 207 17 7.6

Aug‐20 219 196 23 10.5

Sep‐20 204 179 25 12.3

Oct‐20 191 172 19 9.9

Nov‐20 189 170 19 10.1

Dec‐20 261 239 22 8.4

Jan‐21 183 165 18 9.8

Feb‐21 262 223 39 14.9

Mar‐21 574 489 85 14.8

Apr‐21 353 310 43 12.2

May‐21 212 185 27 12.7

Jun‐21 213 197 16 7.5

Jul‐21 168 146 22 13.1

Aug‐21 115 94 21 18.3

Sep‐21 92 76 16 17.4

Oct‐21 70 64 6 8.6

Nov‐21 68 61 7 10.3

Dec‐21 35 31 4 11.4

Jan‐22 139 125 14 10.1

Feb‐22 245 213 32 13.1

Mar‐22 112 92 20 17.9

Apr‐22 27 24 3 11.1

Abbreviation: COVID‐19, coronavirus disease‐2019.

TABLE 4 Lethality rates in the months of the COVID‐19
pandemic of patients admitted to ICU

Months ICU patients Survived Deaths Lethality rate %

Mar‐20 8 6 2 25.0

Apr‐20 10 9 1 10.0

May‐20 11 8 3 27.3

Jun‐20 22 17 5 22.7

Jul‐20 56 44 12 21.4

Aug‐20 69 53 16 23.2

Sep‐20 77 60 17 22.1

Oct‐20 74 58 16 21.6

Nov‐20 71 54 17 23.9

Dec‐20 87 68 19 21.8

Jan‐21 67 53 14 20.9

Feb‐21 89 63 26 29.2

Mar‐21 208 143 65 31.3

Apr‐21 162 123 39 24.1

May‐21 95 71 24 25.3

Jun‐21 83 70 13 15.7

Jul‐21 75 55 20 26.7

Aug‐21 56 38 18 32.1

Sep‐21 41 29 12 29.3

Oct‐21 28 24 4 14.3

Nov‐21 31 24 7 22.6

Dec‐21 18 14 4 22.2

Jan‐22 28 18 10 35.7

Feb‐22 72 49 23 31.9

Mar‐22 47 31 16 34.0

Apr‐22 15 11 3 21.4

Abbreviations: COVID‐19, coronavirus disease‐2019; ICU, intensive
care unit.
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from 0.0% in March to 1.7% in December. In 2021 rates ranged from

3.4% in January to 0.0% in December. Finally, in 2022 rates ranged

from 3.6% in January to 0.0% in April (Table 5).

3.3 | Comparison of clinical characteristics of
hospitalized COVID‐19 patients

Table 2 shows the comparisons between the variables of ICU

admission, use of mechanical ventilation, outcome of lethality,

mean age and median LOS. Patients admitted to the ICU were

28.6% (n = 377/1321) in 2020, 34.6% in 2021 (n = 707/2041) and

22.7% (n = 96/422) and it was significantly more frequent in 2021

(p < 0.01). The use of mechanical ventilation was 18.2% (n = 240/

1321) in 2020, 18.1% (n = 369/2041) in 2021 and 20.8% (n = 88/

422) in 2022 (p = 0.49). Lethality rates were 10.3% (n = 136/1321)

in 2020, 14.9% (n = 304/2041) in 2021 and 15.4% in (n = 65/422)

in 2022, with the rates significantly higher in 2021 and 2022

compared to 2020 (p < 0.01). However, there was no significant

difference between the lethality rates between the years 2021 and

2022 (p = 0.79). The mean ages were 62.0 ± 18.6 in 2020,

59.7 ± 19.2 in 2021 and 58.1 ± 28.2 in 2022 (p < 0.01). The age

groups were 0.9% for 0–19 years old, 11.0% for 20–39 years old,

30.5% for 40–59 years old and 57.7% for ≥60 years old in 2020;

1.8% for 0–19 years old, 13.3% for 20–39 years old, 33.4% for

40–59 years old and 51.5% for ≥60 years old in 2021; and 10.8%

for 0–19 years old, 19.0% for 20–39 years old, 13.3% for 40–59

years old and 56.9% for ≥60 years old in 2022. Patients admitted in

2020 were significantly older than those admitted in 2021

and 2022 (p < 0.01). The median of the LOS was 8.0 days

(IQR: 5.0–14.0) in 2020, 9.0 days (IQR: 6.0–19.0) in 2021 and

7.0 days (3.0–14.0) in 2022 (p < 0.01).

3.4 | Correlation between the number of
hospitalized patients and deaths from COVID‐19

There was a significant correlation between the number of patients

hospitalized monthly and deaths (R2 = 0.90; p < 0.01) (Figure 4A). This

data behavior was similar when the cases admitted to the ICU were

specifically evaluated (R2 = 0.93; p < 0.01) (Figure 4B). Patients not

admitted to the ICU also showed a positive correlation between the

number of monthly cases and deaths (R2 = 0.75; p < 0.01) (Figure 4C).

4 | DISCUSSION

In the present study, we identified an ICU admission rate of 31.2%

the overall LOS had a median of 9.0 days, and the lethality rate was

13.3%. The lethality rate in the ICU was 34.5%, while in other

inpatient units it was 4.6%. The LOS of patients admitted to the ICU

was 22.0 versus 7.0 days in other inpatient units. A high number of

patients required intensive care at the same time leading to an

elevated risk of collapsing the healthcare systems. Until effective and

specific treatments are available, supportive measures are a primary

factor for critically ill patients. Providing such care at a high‐quality

level for the large number of patients to be treated is a major

challenge for all healthcare systems in the world.

Interestingly we note that patients who were admitted to the

ICU had higher LOS. Despite administrative prioritization to reduce

LOS and ICU admission, studies about COVID‐19 have suggested

these two outcomes may be related.13,15–17 Reducing LOS during the

COVID‐19 pandemic has also been emphasized to preserve

resources and limit exposure. Further, we observed returning

patients were more likely to have required ICU stay during the

LOS. ICU stay serves as a marker of illness severity and thereby may

TABLE 5 Lethality rates in the months of the COVID‐19
pandemic of patients not admitted to the ICU

Months Other units Survived Deaths Lethality rate %

Mar‐20 15 15 0 0.0

Apr‐20 45 45 0 0.0

May‐20 20 20 0 0.0

Jun‐20 38 38 0 0.0

Jul‐20 168 163 5 3.0

Aug‐20 150 143 7 4.7

Sep‐20 127 119 8 6.3

Oct‐20 117 114 3 2.6

Nov‐20 118 116 2 1.7

Dec‐20 174 171 3 1.7

Jan‐21 116 112 4 3.4

Feb‐21 173 160 13 7.5

Mar‐21 366 346 20 5.5

Apr‐21 191 187 4 2.1

May‐21 117 114 3 2.6

Jun‐21 130 127 3 2.3

Jul‐21 93 91 2 2.2

Aug‐21 59 56 3 5.1

Sep‐21 51 47 4 7.8

Oct‐21 42 40 2 4.8

Nov‐21 37 37 0 0.0

Dec‐21 17 17 0 0.0

Jan‐22 111 107 4 3.6

Feb‐22 173 164 9 5.2

Mar‐22 65 61 4 6.2

Apr‐22 12 13 0 0.0

Abbreviations: COVID‐19, coronavirus disease‐2019; ICU, intensive
care unit.
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caution medical staff to ensure clinical stability before discharge.18

Whether continued in‐hospital observation translates into longer

LOS for improvement in respiratory profile impacts readmission

context and exposure risk warrants further investigation.19–21

Brazil ranks as third in terms of the total number of reported

COVID‐19 cases globally notified. The COVID‐19 epidemic in Brazil

was characterized by the co‐circulation of different variants as a

consequence of multiple independent introduction events occurring

through time. The rapid spread of Gamma and Omicron was also

mirrored by a large increase in the number of hospitalizations and

deaths.11

The first peak caused by the initial variants (e.g., Alpha, Beta, and

other) between July and November 2020 resulted in the ICU

occupancy rate of 79.1%. The second peak, leveraged by the Gamma

F IGURE 4 (A) Correlation between cases of
hospitalization and deaths. (B) Correlation
between patients admitted to the ICU and deaths.
(C) Correlation between patients not admitted to
the ICU and deaths. ICU, intensive care unit
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variant and later by the Delta, presented a critical period of cases

between December 2020 and June 2021, mainly in March 2021 (ICU

occupancy rate of 91.6%). Finally, the third peak caused by the

Omicron presented the concentration of cases and deaths between

January and March 2022 (ICU occupancy rate of 81.0%). In 2020,

lethality rates for total inpatients ranged from 1.8% in April to 12.3%

in September. In 2021, rates ranged from 7.5% in June to 17.4% in

September, and in 2022 rates ranged from 10.1% in January to 17.9%

in March. In 2020, lethality rates for ICU patients ranged from 10.0%

in April to 27.3% in May. In 2021 rates ranged from 14.3% in October

to 32.1% in August and in 2022 rates ranged from 21.4% in April to

35.7% in January. In 2020, lethality rates for patients not admitted to

the ICU ranged from 0.0% in March, April, May, and June to 6.3 in

September. In 2021 rates ranged from 0.0% in November and

December to 7.8% in September. Finally, in 2022 rates ranged from

0.0% in April to 6.2% in March.

The rapid spread of multiple variants was also mirrored by a large

increase in the number of cases and deaths. This in turn reinforces

that, due to the emergence of variants that appear to induce a

substantial evasion against neutralizing antibody response, it is

important to strengthen genomic effort within the country and

how vaccination remains a critical process to protect the vulnerable

population, still at risk of infection and death.11

Festive events in Brazil such as Christmas (mainly) and New Year

2020 and 2021 contribute to the increase in the mobility of people

and we hypothesize that this has increased the transmissibility of

SARS‐CoV‐2 (Figure 5) with a possible impact on the distributions of

cases and deaths by COVID‐19. This can be seen in our study, where

the highest number of cases and deaths in COVID‐19 hospitalizations

occurred in periods underlying these events. Vaccination in Brazil

started on January 17, 2021, which resulted in a substantial drop in

the number of cases and deaths after May 2021. However, in early

2022, the appearance of the omicron variant was responsible for the

increase in the number of hospitalizations and deaths, but more

lightly when compared with the peak of 2021 (mainly March 2021).

Additionally, the dynamic of pandemic distributions of cases and

deaths are evidenced by the hospitalizations, ICU admissions, and

deaths detected during the years 2020, 2021, and 2022, which are

supported by the molecular evolution of SARS‐CoV‐2 variants in

Brazil (Figure 6A,B).

In the present study, the overall lethality was 13.3%, and

specifically for patients admitted to the ICU, it was approximately

35%, which is in agreement with a previous study conducted with a

population sample in southern Brazil. In that same study, the use of

mechanical ventilation was similar to that observed here (approxi-

mately 20%).9 These findings were similar to those observed in a

study conducted in the USA7 and Europe.8 In addition, the present

study demonstrates that the number of cases was associated with

the number of deaths per month and this result is reinforced in a

study previously carried out in Europe.8

To our knowledge, no studies have detailed COVID‐19 lethality

rates per month in Brazil since the beginning of the COVID‐19

pandemic. In a comparison with general data on the distribution of

cases and deaths in Brazil, the results of the present study agree with

the three peaks of the pandemic (first between July and November

2020; second between December and June 2021; third between

January and March 2022). In a specific analysis of patients aged ≥60

years who were admitted to the ICU, lethality rates of 41.1% in 2020,

47.7% in 2021, and 56.6% in 2022 were observed in the present

study. These data were lower than those reported in Manaus in 2020

(72.9%) and in January 2021 (62.1%), however, they were similar to

those reported in São Paulo, Porto Alegre, and Curitiba (approxi-

mately 40%).22 For 2022, we did not have specific data for

comparison, but the lethality identified in the present study was

high, which may be influenced by the fact that the profile of the

patients who were admitted to the ICU (elderly and with comorbid-

ities) and also because we have a lower denominator compared to the

previous years.

The ICU occupancy rate profile found in the present study was

similar to that shown in the Midwest (Mato Grosso and Mato Grosso

do Sul), South (Paraná), Southeast (Minas Gerais), and Northeast

(Paraiba and Piaui) regions. However, higher occupancy rates in 2020

were shown in states in the North (Maranhão and Pará) and

Northeast (Pernambuco) regions. The profile of the distribution of

F IGURE 5 Movement rate of the Brazilian
population during the pandemic period. Available:
https://ourworldindata.org/covid-google-
mobility-trends Accessed June 06, 2022.
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cases and deaths was similar to states in the South (Santa Catarina),

Southeast (São Paulo), and North (Rondônia and Tocantins) regions.

In contrast, higher peaks of deaths compared with the present study

in 2020 were detected in the states of the Southeast (Rio de Janeiro),

North (Rio Grande do Norte and Roraima), and Northeast (Sergipe)

regions.23

It is noteworthy that in 2022 we had an abrupt reduction in

hospitalizations, compared with the years 2020 and 2021, mainly

2021. In addition, the fact that our sample was smaller in 2022

(data until the end of April), lethality rates may be biased and

overestimated. The collection of demographic and clinical data is

not accessible to us at present, but in an analysis of data from

2022, we identified that all patients who died had at least one

comorbidity and were generally aged >60 years (92.3%). We

understand that we have limitations for the collection of these

variables for all cases, unfortunately, this makes it impossible to

detail the influence of covariates in the data presented, however,

we reinforce the descriptive findings of this manuscript, which

may be useful for understanding the panorama of the COVID‐19

pandemic. Additionally, the present study population only

included patients within the Rio Grande do Sul state. Second,

the data were collected from the electronic health record

database. This precluded the level of detail possible with a manual

medical record review.

F IGURE 6 (A) Molecular evolution of SARS‐COV‐2 variants in Brazil. (B) Phylogeography of SARS‐CoV‐2 variants in Brazil. Data extracted
from GISAID (Global Initiative on Sharing All Influenza Data). Available: https://www.gisaid.org/phylodynamics/brazil/ Accessed June 06,
2022. SARS‐CoV‐2, severe acute respiratory syndrome coronavirus 2
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In conclusion, the epidemiology of COVID‐19 hospitaliza-

tions and deaths showed important fluctuations, and the present

study characterized this process, indicating that the ICU occu-

pancy rate was higher in 2021 (91.6%) and ICU lethality was

high during pandemic years (10.3% in 2020, 14.9% in 2021, and

15.2% in 2022). The lethality and the LOS of patients admitted

to the ICU were significantly higher than that of patients

admitted to other inpatient units. The lethality of ICU patients

ranged from 25.0% in March to 21.8% in December 2020, from

20.9% in January to 22.2% in December 2021, and 35.7%

in January 2022 to 21.4% in April 2022. These data demonstrate

that COVID‐19 is a critical illness, even in a private hospital

setting.
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