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Abstract

Rationale: The outcomes of survivors of critical illness due to
coronavirus disease (COVID-19) compared with non-COVID-19 are yet
to be established.

Objectives: We aimed to investigate new disability at 6 months in
mechanically ventilated patients admitted to Australian ICUs with
COVID-19 compared with non-COVID-19.

Methods: We included critically ill patients with COVID-19 and
non-COVID-19 from two prospective observational studies. Patients
were eligible if they were adult (age = 18 yr) and received =24 hours of
mechanical ventilation. In addition, patients with COVID-19 were
eligible with a positive laboratory PCR test for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).

Measurements and Main Results: Demographic, intervention, and
hospital outcome data were obtained from electronic medical records.
Survivors were contacted by telephone for functional outcomes with trained
outcome assessors using the World Health Organization Disability
Assessment Schedule 2.0. Between March 6, 2020, and April 21, 2021, 120
critically ill patients with COVID-19, and between August 2017 and January
2019, 199 critically ill patients without COVID-19, fulfilled the inclusion
criteria. Patients with COVID-19 were older (median [interquartile range],
62 [55-71] vs. 58 [44-69] yr; P=0.019) with a lower Acute Physiology and
Chronic Health Evaluation II score (17 [13-20] vs. 19 [15-23]; P=0.011).
Although duration of ventilation was longer in patients with COVID-19
than in those without COVID-19 (12 [5-19] vs. 4.8 [2.3-8.8] d; P < 0.001),
180-day mortality was similar between the groups (39/120 [32.5%] vs. 70/199
[35.2%]; P=0.715). The incidence of death or new disability at 180 days was
similar (58/93 [62.4%)] vs. 99/150 [66/0%]; P=0.583).

Conclusions: At 6 months, there was no difference in new disability
for patients requiring mechanical ventilation for acute respiratory failure
due to COVID-19 compared with non-COVID-19.

Clinical trial registered with www.clinicaltrials.gov (NCT04401254).

Keywords: SARS-CoV-2; long COVID; critical care; recovery;
long-term outcomes

At a Glance Commentary

Scientific Knowledge on the Subject: Few studies have
reported the 6-month outcomes of critically ill patients
with coronavirus disease (COVID-19), the change in
functional outcomes at 6 months compared to preillness
levels of functioning, or a comparison with other critically
ill patients with acute respiratory failure.

What This Study Adds to the Field: At 6 months after
ICU admission, there was no difference in the incidence of
new disability, the severity of disability, psychological function,
cognitive function, or health-related quality of life in critically
ill patients with COVID-19 compared to non-COVID-19
with acute respiratory failure requiring mechanical ventilation.
Both patients with COVID-19 and patients with
non-COVID-19 reported new disabilities in all domains of
functioning, including physical function (e.g., walking or
standing for long periods), psychological function (e.g., how
emotionally affected they were by their illness), and cognitive
function (e.g., concentrating or learning a new task). The
global pandemic has highlighted the importance of early
detection and screening for new disabilities, functional
impairment, and ongoing symptoms for survivors of acute
respiratory failure. Survivors with new disability should be
referred to appropriate services after hospital discharge to
enhance recovery.
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Over the past decade, there has been reduced health-related quality of life in the aim was to compare functional outcomes of
increasing research into the long-term effects ~ months after COVID-19 (8-10). In a recent survivors between the two groups. We
of critical illness (1-3). Many survivors of multicenter study, the long-term impairments  hypothesized that death or new disability
critical illness have long-term impairments in  in patients who were critically ill with would be worse in mechanically ventilated
physical, psychological, and cognitive COVID-19 were substantial, with more than patients with acute respiratory failure due to
functioning and health-related quality of life ~ one-third of survivors reporting new COVID-19 than in those without COVID-19.
(2, 4). There remain, however, important disabilities at 6 months (11). However, the
questions about recovery after critical illness ~ burden of disability and the long-term
because of heterogeneity of the population, outcomes of survivors of critical illness after Methods
differences in baseline functioning, and acute respiratory failure due to COVID-19
varying support in intensive care (5, 6). compared with non-COVID-19 are yettobe ~ Study Design

An emerging, urgent public health established (12-14). We included patients critically ill with
problem as a result of the coronavirus disease The primary aim of the study was to COVID-19 and non-COVID-19 from two
(COVID-19) pandemic is the long-term compare death or new disability of prospective observational studies in Australia
effects in survivors of COVID-19 (7). To date,  mechanically ventilated patients with acute with follow-up at 6 months to compare
there have been widespread international respiratory failure admitted to Australian ICUs  outcomes. The COVID-Recovery study was
reports of ongoing symptoms, reduced lung with COVID-19 with non-COVID-19 at 6 a registry-embedded, prospective cohort
capacity, organ dysfunction, disability, and months after ICU admission. The secondary study conducted at 26 ICUs in Australia that
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enrolled patients with confirmed COVID-19
infection (see Table E1 in the online
supplement) (11). The study was performed
between March 6, 2020 and April 21, 2021.
We included patients without COVID-19
from the PREDICT study, a prospective,
multicenter, longitudinal cohort study
conducted at six metropolitan ICUs in the
state of Victoria, Australia (Table E1) (15).
The study was performed between August
2017 and January 2019. Both studies
included a waiver of consent for hospital data
and an opt-out consent for follow-up at 6
months by telephone.

Patients Included with COVID-19
versus Non-COVID-19

Patients with COVID-19 were eligible if they
were adults (age = 18 yr), had a positive
laboratory PCR test for severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2), admitted to the ICU, and received
>24 hours of mechanical ventilation. Patients
without COVID-19 were eligible if they were
adults (age = 8 yr), had been admitted to the
ICU, and received >24 hours of mechanical
ventilation because of acute respiratory failure
not due to congestive heart failure (the codes
used are described in Table E2).

We used a convenient sample size of all
available patients. The total study population
was the hospital cohort, comprising all
patients who were eligible for inclusion in the
study (Figure E1). The follow-up cohort was
eligible patients with a known outcome at 6
months (i.e., survival with or without
disability or death).

Data Collection and Outcomes
Demographic, intervention, and hospital
outcome data were obtained for the hospital
cohort (15, 16). The follow-up cohort was
first contacted by mail for opt-out consent
and then followed up by telephone with
trained outcome assessors either centrally or
at the site. Baseline health and disability in
the month before ICU admission were
assessed retrospectively at 6 months.

Patient-reported Outcomes

The patient-reported outcome measures
were evaluated at 6 months in responders
and are detailed in Table E3, including global
health with the World Health Organization’s
Disability Assessment Schedule (WHODAS
2.0 12L), health status with the EQ-5D-5
level (EQ-5D-5L), anxiety and depression
with the Hospital Anxiety and Depression
Scale (HADS), screening for post-traumatic
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stress with the Impact of Events-6, cognitive
function with the Montreal Cognitive
Assessment-BLIND, and activities of daily
living with the Instrumental Activities of
Daily Living. Most of these were
recommended by the core outcome set for
survivors of acute respiratory failure (17).

The WHODAS is reported as a
percentage score, where new disability is an
increase in WHODAS at 6 months from
baseline of 10%. Validated and previously
published definitions of mild, moderate, and
severe disability were used (4, 18). The
domains of the EQ-5D-5L were described as
“no problems” and “new problems,” where the
score for the specific component at 6 months
was higher than at baseline. The EQ-5D-5L
utility score and the EQ-5D visual analogue
scale were also reported (17, 19).

Significant anxiety was defined as
HADS anxiety score of eight or higher and
significant depression as HADS depression
score of eight or higher (20). The WHODAS
work question reported unemployment due
to poor health (21). An Impact of Events
Scale-6 score of greater than or equal to 1.75
was used to screen for post-traumatic stress
(22), fully independent was defined as an
Instrumental Activities of Daily Living score
of 8 (23), and cognitive dysfunction as a
Montreal Cognitive Assessment score of less
than 18 (24, 25).

Statistical Analysis

Continuous variables are reported as median
and interquartile range and categorical
variables as number and percentage.
Comparisons between groups were analyzed
using Wilcoxon rank-sum or Kruskal-Wallis
tests for continuous variables and Fisher
exact test for categorical variables. The
primary outcome (death or new disability)
was compared using a Fisher exact test, and
survival to 180 days was compared using a
log-rank test and presented as Kaplan-Meier
curves. For the secondary outcomes,
comparisons of categorical outcomes
between the groups were examined using
mixed-effect generalized linear models with
binomial distribution and identity link and
reported as risk difference. Mortality at 180
days was presented in Kaplan-Meier curves
and compared with log-rank tests.

For the secondary outcomes,
comparisons of categorical outcomes
between the groups were examined using
mixed-effect generalized linear models with
binomial distribution and identity link and
reported as risk difference. For continuous

outcomes, a mixed-effect quantile model
considering a T'=0.50, an interior point
algorithm, and reported as median difference
was used. For the five WHODAS categories,
a mixed-effect cumulative logistic model was
used and reported as common odds ratio
(COR). In all models, the center and the
wave of admission (first vs. second) were
included as random effects to account for
clustering of the data, and 95% confidence
intervals (CIs) were reported.

To adjust for potential imbalances
between groups that could affect 6-month
outcomes, the following covariates were
included as fixed effects in the models
described above: age, sex, Acute Physiology
and Chronic Health Evaluation (APACHE)
IT score, body mass index, clinical frailty
scale, duration of ventilation, use of renal
replacement therapy, and need for
tracheostomy. These variables were selected
a priori and based on clinical relevance only.
Whenever available, the models were further
adjusted by the baseline value of the outcome
of interest (for example, if WHODAS at 6
months was the outcome of interest,
WHODAS assessed at baseline was included
as an additional confounder). Based on
multiple linear regression with 145 patients
and eight predictor variables, this study had
an 86% power (two-sided P value of 0.05) to
detect a partial R* of 6%.

As a sensitivity analysis, the models
above were reassessed by adjusting each
patient’s risk of having COVID-19, with the
centers included as random effect. The risk
of having COVID-19 was determined using a
logistic model considering all covariates
described above. Because of the number of
comparisons, a two-sided P value of less than
0.01 was considered as evidence of statistical
significance to adjust for multiplicity. All
analyses were performed using R software,
version 4.0.2 (R Core Team) (26).

Results

Patients

Between March 6, 2020, and April 21, 2021,
274 critically ill patients with COVID-19
were enrolled in COVID-Recovery from 26
sites in six states of Australia (Figure 1). After
exclusions, 120 fulfilled the inclusion criteria
of the present study. Of these, 22 were unable
to be contacted and were lost to follow-up.
Between August 2017 and January 2019, 888
critically ill patients were enrolled in
PREDICT in six sites, with 199 patients

1161



fulfilling the inclusion criteria of the present
study (Figure 1). Of these, 41 were unable to
be followed up (13 were assessed at 3 months
but opted out of follow-up at 6 months, 15
opted out of 3- and 6-month follow-up, 7
remained in the hospital, and 6 were lost to
follow-up).

Baseline characteristics of the hospital
cohort at hospital admission are shown in
Table 1. Overall, median age was 60 (47-69)
years, 191 (59.8%) patients were male, and
the median APACHE II score was 18
(14-22). Patients with COVID-19 were
older, had higher body mass index and
clinical frailty scale, lower APACHE II score,
higher prevalence of chronic cardiac failure,
higher respiratory rate and temperature at
baseline, and less often received renal
replacement therapy. Although duration of
ventilation and ICU and hospital length of
stay were longer in patients with COVID-19,

ORIGINAL COHORT (COVID-19)

mortality was similar between the groups
(Table 1 and Figure 2).

Baseline Function, Disability, and
Health Status

At baseline, the patients with COVID-19 had
lower median WHODAS scores (0% [0% to
2%] vs. 12% [2% to 40%]; median difference,
—12.50 [95% CI, —21.31 to —3.69];
P=0.006). The prevalence and severity of
preexisting disability was lower in patients
with COVID-19 (1.8% vs. 41.3%; risk
difference, —39.51 [95% CI, —50.12 to
—28.72]; P < 0.001; and COR, 0.09 [95%

CI, 0.04 to 0.21]; P < 0.010) (Figure 2 and
Table E6).

At baseline, the median EQ-5D-5L
utility scale was higher in patients with
COVID-19 (1.0 [0.8-1.0] vs. 0.7 [0.4-1.0];
median difference, 0.25 [95% CI, 0.14-0.36];
P < 0.001; Figure 3 and Table E6). Across all

domains of the EQ-5D-5L, the prevalence of
patients reporting no problems was higher in
patients with COVID-19.

Primary Outcome

At 6 months, there was no difference in the
incidence of death or new disability between
patients with COVID-19 compared with
non-COVID-19 acute respiratory failure
(58/93 [62.4%] vs. 99/150 [66.0%]; P=0.583)
(Table 1). The baseline characteristics and
clinical outcomes of patients lost to follow-
up in the study are shown in Table E4.
Patients with COVID-19 were older, were
more likely to have chronic cardiac failure,
and had higher respiratory rate, pH, and
temperature at admission to the ICU.

Secondary Outcomes at 6 Months
There was one patient with COVID-19 and
six patients without COVID-19 who died

ORIGINAL COHORT (NON-COVID-19)

274 Eligible Patients Enrolled in SPRINT-SARI

1,475 Eligible Patients Enrolled in PREDICT

154 Exclusion

28 Opted out

92 No ventilation

17 Language barrier
12 Living outside Australia
4 Remained in hospital
1 Unconfirmed COVID-19 infection

1,276 Exclusion

689 Nonrespiratory diagnosis

324 Acute brain pathology

112 Language barrier
86 Second ICU admission
52 No contact details for follow-up
11 Opted out

2 Communication difficulties

A

120 Total Hospital Cohort

199 Total Hospital Cohort

22 Not followed-up
22 Unable to contact

41 Not available for assessment

A

98 Follow-up Cohort

39 Patients died within 6 months
38 In hospital
1 After hospital discharge

59 Patients were alive and were interviewed
56 EQ-5D-5L
57 WHODAS
48 IADL
44 HADS
44 |[ES-6
34 MoCA-BLIND
2 Incomplete responses

64 In hospital

87 EQ-5D-5L

88 WHODAS

88 IADL

59 HADS

49 I[ES-6

44 MoCA-BLIND

158 Follow-up Cohort
70 Patients died within 6 months

6 After hospital discharge

88 Patients were alive and were interviewed

Figure 1. Study flowcharts of (A) the original COVID-Recovery study and (B) the original PREDICT study (Predicting the Outcome of Critically Il
Patients). COVID-19 = coronavirus disease; EQ-5D-5L = EQ-5D-5 level; HADS = Hospital Anxiety and Depression Scale; IADL = Instrumental
Activities of Daily Living; IES-6 = Impact of Events Scale-6; MoCA-BLIND = Montreal Cognitive Assessment; SPRINT-SARI = Short Period
Incidence Study of Severe Acute Respiratory Infection; WHODAS = World Health Organization Disability Assessment Schedule.
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Table 1. Baseline Characteristics and Clinical Outcomes of the Included Patients

Age, yr
Male sex
APACHE I
Body mass index, kg/m?
Coexisting disorders
Diabetes
Obesity
Chronic cardiac failure
Immunosuppression
Chronic kidney disease
Chronic pulmonary
disease
Baseline function
EQ-5D-5L utility scale
EQ-5D-5L visual
analogue scale
WHODAS score, %
Disability
First 24 h of ICU admission
Vital signs
Heart rate, bpm
Respiratory rate,
breaths/min
Mean arterial
pressure, mm Hg
Temperature, °C
Laboratory tests
Pao,/Fio,, mm Hg
200-300 mm Hg
100—200 mm Hg
<100 mm Hg
FIO2
Paco,, mm Hg
H

p
Support during ICU stay
Renal replacement
therapy
Inotropes and/or
vVasopressors
ECMO
Tracheostomy
Clinical outcomes
Death or new disability
at 6 mo
Duration of ventilation, d
ICU length of stay, d
Hospital length of stay, d
ICU mortality
Hospital mortality
180-d mortality

Hospital Cohort

Follow-Up Cohort*

COVID-19 (n=120)

62 (55-71)
77 (64.2)
17 (13-20)
29.5 (25.6-35.4)
42/118 (35.6)
39/117 (33.3)
25/117 (21.4)
13/117 (11.1)
9/118 (7.6)
10/117 (8.5)

101 (90-112)
32 (24-39)

78 (68-94)
38.5 (37.5-39.0)

125 (89-181)
17/107 (15.9)
50/107 (46.7)
30/107 (37.4)

0. 60 (0.45-0.97)
8 (34-47)
(

7. 40 7.34-7.46)
27/116 (23.3)
109/116 (94.0)

7/116 (6.0)
21/116 (18.1)
12.0 (5.0-19.0)
15.9 (7.6-26.4)
22.9 (12.6-40.3)
36/120 (30.0)
38/119 (31.9)
39/120 (32.5)

Non-COVID-19
(n=199) P Value
8 (44-69) 0.019
114 (57.3) 0.240
9 (15-23) 0.011
2 2 (22.9-31.6) <0.001
69/192 (35.9) 0.999
52/157 (33.1) 0.999
6/199 (3.0) <0.001
26/199 (13.1) 0.724
8/199 (4.0) 0.200
21/199 (10.6) 0.696
0.7 (0.4-1.0) <0.001
70 (40-85) <0.001
12.5 (1.6-39.6) <0.001
38/92 (41.3) <0.001
97 (84—111) 0.108
19 (16-24) <0.001
75 (72-81) 0.294

36.8 (36.4-37.2) <0.001

150 (108-246)  0.002
35/152 (23.0) 0.122
77/152 (50.7)

40/152 (26.3)
0. 60 (0.45-1.00) 0.208
42 (36-50) 0.048
7.31 (7.24-7.40) <0.001
52/133 (39.1) 0.009
120/134 (89.6) 0.256
17/178 (9.6) 0.384
17/134 (12.7) 0.290
4.8 (2.3-8.8) <0.001
8.8 (4.4-13.8) <0.001
18.0 (9.8-30.8)  0.030
49/199 (24.6) 0.299
64/199 (32.2) 0.999
70/199 (35.2) 0.715

COVID-19 (n =98)

100 (89-110)
32 (24-38)

80 (68-94)
38.3 (37.4-38.9)

125 (88-170)
13/89 (14.6)
43/89 (48.3)
33/89 (37.1)

0. 60 (0.45-0.99)
8 (34-46)
7. 40 (7.34-7.47)

24/94 (25.5)
88/94 (93.6)

7/94 (7.4)
15/94 (16.0)

58/93 (62.4)

13.0 (5.0-19.0)
15.9 (7.5-25.8)

22.4 (12.2-40.6)
36/98 (36.7)
38/98 (38.8)
39/98 (39.8)

Non-COVID-19
(n=158) P Value
60 (44-69) 0.016
91 (57.6) 0.238
20 (15-23) 0.009
271 (22.7-31.7) 0.002
54/153 (35.3) 0.787
43/129 (33.3) 0.999
4/158 (2.5) <0.001
21/158 (13.3) 0.559
7/158 (4.4) 0.272
20/158 (12.7) 0.543
0.8 (0.5-1.0) <0.001
70 (43.8-90) <0.001
9.4 (0.0-33.9) <0.001
27/80 (33.8) <0.001
98 (85-114) 0.537
19 (16-23) <0.001
76 (71-81) 0.324
36.8 (36.3-37.2) <0.001
152 (107-250) 0.001
26/122 (21.3) 0.266
62/122 (50.8)
34/122 (27.9)
0. 60 (0.45-1.00) 0.438
2 (35-50) 0.109
7. 30 (7.24-7.40) <0.001
45/107 (42.1) 0.017
98/108 (90.7) 0.603
14/145 (9.7) 0.644
14/108 (13.0) 0.554
99/150 (66.0) 0.583
2 (2.4-9.4) <0.001
9 (4.3-13.8) <0.001
17 8 (9.7-30.1) 0.052
49/158 (31.0) 0.413
64/158 (40.5) 0.794
70/158 (44.3) 0.517

Definition of abbreviations: APACHE = Acute Physiology and Chronic Health Evaluation; COVID-19 = coronavirus disease; ECMO = extracorporeal
membrane oxygenation; EQ-5D-5L = EQ-5D-5 level; WHODAS = World Health Organization Disability Assessment Schedule.

Data are median (quartile 1—quartile 3) or n (%). Percentages may not total 100 because of rounding.
*The follow-up cohort comprises patients who died within 6 months or who were contacted successfully at 6 months.

after hospital discharge and before 6 months;
these patients were not included in the
secondary outcomes. The rate of missing
data for functional outcomes in survivors at 6
months is shown in Table E5. Before

Hodgson, Higgins, Bailey, et al.: Six-Month Outcomes of ICU Patients with and without COVID-19

adjustment for confounders, the WHODAS
percentage score and the severity of disability
were lower in patients with COVID-19 (6%
[2% to 17%] vs. 22% [4% to 44%]; median
difference, —16.00 [95% CI, —23.48 to

—8.47]; P < 0.001; and COR, 0.32 [95% CI,
0.17 to 0.60]; P < 0.001) (Figure 3 and
Table 2). However, after adjustment for
confounders, the WHODAS percentage

score, incidence of new disability, and
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Figure 2. Kaplan-Meier curves of 6-month survival in patients with coronavirus disease

(COVID-19) and non-COVID-19.

severity of disability were similar between the
groups (P=0.36, P=0.65, and P=0.81,
respectively). Development of new

disability occurred in each of the domains
assessed by the WHODAS for both
COVID-19 and non-COVID-19 survivors
(Figure E1).

Before and after adjustment, both EQ-
5D-5L utility scale and the EQ-5D visual
analogue scale were similar between the
groups (Figure 3 and Table 2). After
adjustment for confounders, there was no
difference in the incidence of new problems
between the groups across all domains of the
EQ5D-5L (Table 2).

At 6 months, the incidence of anxiety,
depression, cognitive dysfunction, or positive
screening for post-traumatic stress disorder

were all similar between the groups (Table 2).

After adjustment for confounders, no
difference was found in any of these
outcomes (Table 2).

Sensitivity Analysis
The sensitivity analysis is reported in Table
E7 and confirms the original findings.
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Discussion

Key Findings
In this study of patients mechanically
ventilated for acute respiratory failure, we
found that the incidence of new disability,
the severity of disability, health-related
quality of life, psychological function, and
cognitive function at 6 months were similar
between COVID-19 and non-COVID-19
survivors. Both patients with COVID-19 and
patients with non-COVID-19 reported new
disabilities in all domains of functioning,
including physical function (e.g., walking,
standing for long periods), psychological
function (e.g., how emotionally affected they
were by their illness), and cognitive function
(e.g., concentrating, learning a new task).
The global pandemic has highlighted
the importance of screening and early
identification of new disabilities, functional
impairment, and ongoing symptoms for
survivors of COVID-19 critical illness
(27, 28). This study has shown that screening
of premorbid functional status is important
for all survivors of critical illness because of
acute respiratory failure. The rate of new

disability and new problems was similar
regardless of a diagnosis of COVID-19.

In a recent study of 478 hospitalized
patients with COVID-19 in a single center
in France, 142 patients had been critically ill
and approximately 50% had been
mechanically ventilated (29). Lung computed
tomography scan in survivors at 4 months
after hospitalization showed abnormalities in
75% who had received invasive ventilation.
However, pulmonary function was mostly
preserved, and impaired cardiac or kidney
function were uncommon. Several recent
studies have also described persistent
symptoms, weakness, and reduced health-
related quality of life after COVID-19 critical
illness (30, 31). However, there are very few
reports that measured preillness function to
determine changes from baseline or
compared outcomes to survivors of
non-COVID-19 acute respiratory failure
requiring mechanical ventilation. This
current study shows that although new
disability is common in survivors of
COVID-19 critical illness, it is not different
from the rate of onset of new disability in
survivors of non-COVID-19 acute
respiratory failure, despite increased duration
of mechanical ventilation and increased
length of stay in the ICU in survivors of
COVID-19.

Poor cognitive function has been
reported after COVID-19 in several studies.
In a single-center study of 29 survivors of
COVID-19, 59-65% had cognitive
dysfunction 4 months after hospital
discharge (32). Cognitive impairments were
associated with the degree of long-term
pulmonary dysfunction, increased
respiratory symptoms, and D-dimer
concentrations during acute illness, and the
authors suggested a potential link to
restricted oxygen delivery to the brain.
Importantly, subjective cognitive complaints
had a strong correlation with objectively
measured global cognitive impairments.
Cognitive impairments have previously been
reported in critically ill survivors of
non-COVID-19 acute respiratory failure or
shock. In a large cohort study, 821 patients
were evaluated at 3 months after critical
illness, and 40% had cognitive impairment
(33). This impairment was still present in
>25% of the cohort at 12 months and was
described as similar to moderate traumatic
brain injury or mild Alzheimer’s disease. In
the current study, patient-reported cognitive
function was measured, with the finding that
cognitive impairment was similar between
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coronavirus disease (COVID-19) and non—-COVID-19. (A) Comparison of WHODAS score at baseline and 6 months (P values from a mixed-
effect quantile model considering a T=0.50, an interior point algorithm, and including center as random effect). (B) Proportion of patients
developing no (WHODAS < 5%), mild (5% < WHODAS < 25%), moderate (25% < WHODAS <50%), or severe (50% < WHODAS < 96%)
disability. P values for comparisons are shown in Table 2. (C) Comparison of EQ-5D-5L scale at baseline and 6 months (P values from a mixed-
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Table 2. VAS =visual analogue scale.

survivors of COVID-19 and non-COVID-19
acute respiratory failure. Future studies
should further explore the link between brain
oxygen delivery and cognitive outcomes and
therapies that may attenuate the effect of
acute respiratory failure on cognitive
impairment.

The strengths of this study include its
prospective, multicenter design with detailed
clinical and functional outcomes. Baseline
measures of disability and health-related
quality of life enabled evaluation of new
disability and changes in health status. The
outcome measures include validated, reliable

Hodgson, Higgins, Bailey, et al.: Six-Month Outcomes of ICU Patients with and without COVID-19

measures of function (17). Several limitations
to this study warrant acknowledgment.
Patients with COVID-19 who were
mechanically ventilated for >24 hours were
included to draw comparison with an
existing cohort of patients with
non-COVID-19 with similar outcomes;
however, the patients were not matched, and
there were some baseline differences that
may affect the results. With patients in the
non-COVID-19 group coming from only six
metropolitan hospitals, and in particular 64%
of patients coming from the same hospital,
our comparator group is potentially less

diverse. Baseline function was assessed
retrospectively at 6 months, which may
introduce recall bias. In the absence of daily
organ failure data, a further limitation of this
study was our inability to accurately measure
severity of illness with a reliance on severity
markers collected at ICU admission. Also, as
a result of the opt-out consent process for
follow-up interviews, there were missing
functional outcome data for patients who
were unable or unwilling to participate. Such
missingness reduces our ability to quantify
the underlying relationship between
COVID-19 and outcome. Finally, the results
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were from a health system in Australia that
was not overloaded, and the long-term
outcomes of other regions, including
overloaded systems or lower-middle-income
countries may be different.

Conclusions

At 6 months, there was no difference in the
incidence of new disability, the severity of
disability, psychological function, cognitive
function, or health-related quality of life in
patients with COVID-19 compared with
non-COVID-19 with acute respiratory
failure requiring mechanical ventilation. The
global pandemic has highlighted the
importance of early detection and screening
for new disabilities, functional impairment,
and ongoing symptoms for all survivors of
acute respiratory failure.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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