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Background: COVID-19 can cause severe disease with need of treatment in the in-
tensive care unit (ICU) for several weeks. Increased knowledge is needed about the
long-term consequences.

Methods: This is a single-center prospective follow-up study of COVID-19 patients
admitted to the ICU for respiratory organ support between March and July 2020.
Patients with invasive ventilation were compared with those with high-flow nasal
oxygen (HFNO) or non-invasive ventilation (NIV) regarding functional outcome and
health-related qualify of life. The mean follow-up time was 5 months after ICU dis-
charge and included clinical history, three well-validated questionnaires about health-
related quality of life and psychological health, pulmonary function test, 6-minute
walk test (6MWT) and work ability. Data were analyzed with multivariable general
linear and logistic regression models with 95% confidence intervals.

Results: Among 248 ICU patients, 200 patients survived. Of these, 113 patients
came for follow-up. Seventy patients (62%) had received invasive ventilation. Most
patients reported impaired health-related quality of life. Approximately one-third
suffered from post-traumatic stress, anxiety and depression. Twenty-six percent had
reduced total lung capacity, 34% had reduced 6MWT and 50% worked fulltime. The
outcomes were similar regardless of ventilatory support, but invasive ventilation was
associated with more bodily pain (MSD -19, 95% Cl: =32 to -5) and <80% total lung
capacity (OR 4.1, 95% Cl: 1.3-16.5).

Conclusion: Among survivors of COVID-19 who required respiratory organ support,
outcomes 5 months after discharge from ICU were largely similar among those re-

quiring invasive compared to non-invasive ventilation.
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1 | INTRODUCTION

COVID-19 is a disease with a varying disease spectrum, in terms
of both disease severity and organs affected. The disease is
caused by Severe Acute Respiratory Syndrome coronavirus 2
(SARS-CoV-2).t Approximately 81% who become infected with
COVID-19 get mild symptoms, whereas 14% get severe illness,
that is, with severe dyspnea and hypoxia and 5% get critical ill-
ness with respiratory failure, shock or multi-organ dysfunction.?
Typical findings on computer tomography (CT)-scans are bilateral
ground glass changes which in some patients rapidly progress and
result in acute respiratory distress syndrome (ARDS).% There is
a significant pre-existing comorbidity in the critically ill patients
with COVID-19 treated in the intensive care unit (ICU) such as hy-
pertension, diabetes, cardiovascular disease, chronic lung disease
and obesity.** There is no difference in the gender distribution in
the number of sick patients,! but there is a predominance of men
of those who become seriously ill.° Venous thromboembolic com-
plications are common in patients with COVID-19, which is why
thrombosis prophylaxis is recommended in hospitalized patients,’
and high-dose prophylaxis is preferable in critical ill patients.®
There are also reports of neurological complications in patients
who have been severely ill due to COVID-19 infection.” To opti-
mize the recovery after severe COVID-19 infection, increased
knowledge is needed regarding the trajectory of recovery after a
hospital stay and possible long-term effects in affected patients.
By incorporating patients’ perspectives of the illness and its treat-
ments, through the use of patient-reported measures, a better un-
derstanding of the outcome can be gained. One commonly used
patient-reported outcome measure is health-related quality of life
which refers to the potential impact of a disease on a person’s
daily life and the activities that the person wishes to do.'° Previous
studies have indicated health-related quality of life reductions in
ICU survivors with a prolonged ICU stay (>5 days), up to one year
after ICU discharge, compared with an age- and sex-matched pop-
ulation.** However, the knowledge about recovery in patients with
COVID-19 after ICU treatment is limited. Therefore, the purpose
of this prospective cohort study was to evaluate long-term effects
of COVID-19 in critically ill patients treated in ICU and whether in-
vasive ventilation was associated with worse health-related qual-
ity of life, physical and psychological outcomes. Furthermore, the
purpose was to evaluate whether there were differences in lung
capacity and function level at follow-up.

2 | METHODS
2.1 | Study design and patients

This prospective cohort study included survivors of severe
COVID-19 infection who had been admitted to either of the two
ICUs (ICU A, and ICU B) at Sédersjukhuset, Stockholm, Sweden
during the period from 25 March to 13 August 2020. All critically ill

Editorial Comment

In this study, survivors of COVID-19 requiring ICU care
were followed up following discharge with a battery of
standardized questionnaires about health-related qual-
ity of life and psychological health, in addition to physical
status assessment. Months after discharge, many suffered
from psychological sequelae of their acute illness, half had
not returned to full-time work, and a high percentage of
them had reduced total lung capacity and 6-minute walk-
ing capacity. This study underscores the high burden of
chronic psychological and physical illness associated with
the most severe form of viral pneumonias, such as the one
resulting from COVID-19.

patients with a positive Polymerase Chain Reaction for COVID-19
and treated for respiratory failure with invasive ventilation, high-
flow treatment with oxygen (HFNO) or non-invasive ventilation
(NIV) in the ICU were eligible for inclusion, see flowchart Figure 1.
All patients received standard treatment during this period with
oxygen, thromboprophylaxis and antibiotics in almost all cases. In
the beginning of the pandemic, all patients received chloroquine
phosphate for a short period of time. At the end of the inclusion
period, patients at the ICU received corticosteroids. Study ap-
proval was granted from the Swedish Ethical Review Authority (Dnr
2020-03760) and written informed consent was obtained from all
included patients.

Deceased

patients
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Treatment at ICU and d Ezi:g‘)ldy
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(n=248) > ventilator treatment or
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or non-invasive
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HADS (n=75)

FIGURE 1 Flowchart of study inclusion
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2.2 | Data collection

Surviving patients were invited for a follow-up visit at the hospital
between 2 and 7 months after ICU-discharge for examination and
screening for symptoms related to COVID-19. Together with the invi-
tation for the follow-up, a questionnaire kit assessing health-related
quality of life and psychological well-being was sent to the patients.
Each ICU had their own follow-up clinic. At follow-up, all patients
met a physician for medical assessment. At clinic A, all patients met
a nurse for review of their ICU stay and a physiotherapist for assess-
ment of physical capacity with 6-minute walk test (6MWT). Due to
limited resources, few patients visiting ICU follow-up B underwent
6MWT and not everyone met a nurse and a physiotherapist. Self-
reported data on current and former work ability were also collected
at the appointment. Patients were invited for pulmonary function
testing on a separate occasion.

Data on clinical details were prospectively recorded and included
sex, age, body mass index (BMI), smoking habits, comorbidities, ICU
length of stay and Simplified Acute Physiological Score Il (SAPS 3),
which is a scoring system used to predict mortality risk in the ICU.

A higher score at ICU admission indicates a higher mortality risk.*?

2.3 | Outcomes
2.3.1 | Health-related quality of life (RAND-36

Health-related quality of life was assessed with the 36-item ques-
tionnaire RAND-36 Item Health Survey (RAND Corp) which includes
eight domains: Physical functioning (10 items), role physical (4 items),
bodily pain (2 items), general health (5 items), vitality (4 items), social
functioning (2 items), role emotional (3 items) and emotional well-

).13

being (5 items).”™ Questionnaire responses were linearly transformed

),1* where

into scores between 0 and 100 (according to the manual
a higher score represents a better perceived health-related quality
of life.*3> Normative data for RAND-36 in the general population
are available from a random sample of adults in south of Sweden.
In 1999, the Short form-36 (identical to RAND-36) questionnaire
was mailed to 10.000 individuals aged between 20 and 74 years and
complete data were collected from 6093 people (61%).1° These data
can be obtained as mean values for men and women in different age
groups. In our study, each patient was individually matched on these

mean values of the corresponding age and sex groups.'*

2.3.2 | Post-traumatic stress symptom scale -14
(PTSS-14)

Post-traumatic stress symptoms were assessed with the question-
naire PTSS-14 validated for ICU survivors with 14 questions screen-
ing for ongoing stress symptoms), each scored from 1 (never) to 7
(always) rendering a total score between 14 and 98 with a higher

score indicating more problems. Scoreabove 45 is commonly used

Anaesthesiologica
@@t@ Scandinavica
as a cut-off for clinically significant symptoms of post-traumatic

stress.t’

2.3.3 | Hospital anxiety and depression scale (HADS)

The questionnaire consists of 14 items, assessing symptoms of anxi-
ety and symptoms of depression in two separate subscales '8 and is
well validated for critically ill patients.’” Each item generates a score
between 0 and 3 points. A subscale score of 28 indicates clinical

symptoms of anxiety or depression.20

2.3.4 | Pulmonary function testing

Total lung capacity (TLC) examined with whole body plethys-
mography and diffusion capacity for carbon monoxide (DLCO)
(uncorrected value) were measured according to standard meth-
0ds.?%?2 Outcomes were expressed according to reference values
(Hedenstrém).?32* TLC 280% of predicted and DLCO >80% were

used as cut-offs, in line with previous studies of COVID-19.2%26

2.3.5 | Six-minute walk test

The 6MWT measures the distance that a patient can quickly walk
on a hard-flat surface at six minutes and was performed with pulse
oximetry according to standard methods.?” Predicted values were
calculated with regard to age, sex and BMI and the observed values

were compared to the predicted values.?®

2.3.6 | Work ability

Self-reported data on work ability at the time of follow-up were as-
sessed for patients <65 years who had been working fulltime before
onset of COVID-19.

2.4 | Statistical analysis

Descriptive statistics were presented as counts (n), proportions (%),
means with standard deviation (SD) and medians with interquartile
range (IQR) according to type and distribution of data. Potential
differences between groups were analyzed by Fisher’s Exact Test,
Student's t-test and Mann-Whitney U-test, where appropriate. Two
questionnaires (HADS and PTSS-14) had missing items and these
were handled with mean imputation.29

Multivariable general linear regression models were used to es-
timate mean score differences (MSD) with 95% confidence intervals
(Cl) between health-related quality of life in patients divided into two
groups: HFNO or/and NIV and invasive ventilation. Wilcoxon Signed

Ranks Test was used to compare health-related quality of life with
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age- and sex-matched data.!* To investigate associations, logistic re-
gression was used and presented as odds ratios (OR) with 95% ClI.
The multivariable models were adjusted for age (<50, 50 to <65 and
>65), sex (men/women), BMI (<25, 25 to 30 and >30), comorbidities
(diabetes, hypertension and chronic lung disease). Smoking habits
were defined as never/ever smokers. Potential non-response biases
among patients who came for follow-up were analyzed regarding
patient characteristic variables of responders and non-responders.

Statistical analyses were performed with IBM SPSS Statistics
software 25.0 (IBM Corp., Armonk, NY, USA) and R version 3.6.1
(R Foundation for Statistical Computing, Vienna, Austria) and Graph
Pad Prism 8 (GraphPad Software Inc, San Diego, CA, USA). A two-
sided P-value <.05 was regarded as statistically significant.

3 | RESULTS
3.1 | Patients

Between March and August 2020, a total of 248 patients with
COVID-19 were treated at the two ICUs. Out of these, 200 (81%) pa-
tients survived. Thirteen patients were excluded because they had
been admitted to the ICU for other reasons than respiratory failure,
leaving 187 eligible for follow-up. Out of these, 113/187 (60%) came
for follow-up. Among the 74 patients who did not come for follow-
up, several had a scheduled follow-up appointment in another hospi-
tal to which they had been moved to due to lack of beds in the ICU.
For the others, the reason for declining follow-up was unknown.
With regard to those who came for follow-up, there were no sta-
tistically significant differences in patient characteristics between
responders (who completed the questionnaires and performed pul-
monary function test and 6MWT) and non-responders, except for
lower participation rate on pulmonary function test for patients with
chronic lung disease (File S1).

Patient characteristics of the 113 patients who came for fol-
low-up are presented in Table 1. Seventy patients (62%) had received
invasive ventilation and 43 (38%) HFNO) or NIV in the ICU. Patient
characteristics were similar between the groups, except that there
was a significantly higher proportion of men (58/70, 83%) among
patients with invasive ventilation compared to HFNO or NIV (28/43,
65%, P = .041) and patients with invasive ventilation had a higher
SAPS 3 median score [57 (IQR 52-60) vs 53 (IQR 49-58), P = .026]
and a significant longer stay in the ICU with median 21 days (IQR
15-30) in comparison to 4 days (IQR 3-8) for the group with HFNO
or NIV (P < .001) (Table 1). Median time of follow-up was 5 months
(IQR 4-5) after ICU discharge with no differences in mean time be-

tween the groups.

3.2 | Health-related quality of life

Five months after ICU discharge, patients reported impaired health-

related quality of life in all domains, compared with an age- and

sex-matched reference population, (Table 2, Figure 2). There were
no differences in health-related quality of life between patients with
HFNO or NIV and invasive ventilation. After adjustment for con-
founders, the results remained similar between groups except for
more bodily pain in patients who had received invasive ventilation
(MSD -19, 95% ClI: -32 to -5) (Table 3).

3.3 | Symptoms of post-traumatic stress,
anxiety and depression

Symptoms of post-traumatic stress was found in 24/69 patients
(35%). For anxiety and depression, 25/75 (33%) and 27/75 (36%) pa-
tients reported clinically relevant problems. Compared to patients
with HFNO or NIV, those with invasive ventilation did not seem to
have a statistically significant increased risk of post-traumatic stress
(OR 1.8, 95% Cl: 0.6 to 6.1), anxiety (OR 1.7, 95% Cl: 0.6 to 5.3) or
depression (OR: 1.1, 95% Cl: 0.4 to 3.1) (Table 4).

3.4 | Pulmonary function testing

Ninety-seven patients out of 113 (86%) performed pulmonary
function testing (ie, measurement of TLC and DLCO) at mean time
6 months after discharge from ICU. The majority of patients had
a normal pulmonary function, but 25/97 (26%) had TLC <80% of

TABLE 1 Patient and clinical characteristics of included patients
(n=113)

Invasive ventilator

HFNO or NIV treatment
n=43 n=70
Male n (%) 28 (65) 58 (83)’
Age, years, mean 58 (14) 58 (12)
(SD)
BMI, Kg/mz' median 28 (26-30) 28 (26-30)
(IQR)
Hypertension n (%) 16 (37) 33 (47)
Diabetes n (%) 7 (16) 14 (20)
Cardiovascular 5(12) 7 (10)
disease n (%)
Chronic lung disease 11 (26) 11 (16)
n (%)
Ever smoker n (%) 16 (37) 28 (40)
SAPS 3 (ICU 53 (49-58) 57 (52-60)
admission), median
(IQR)
Length of ICU stay 4(3-8) 21 (15-30)°

(days), median (IQR)

Abbreviations: BMI, body mass index; HFNO, high-flow nasal oxygen;
ICU, Intensive care unit; IQR, interquartile range; NIV, non-invasive
ventilation;SAPS, Simplified Acute Physiology Score; SD, Standard
deviation.

*Statistically significant value (P < .05).
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TABLE 2 Health-related qualify of life (RAND-36) in COVID-19 patients with respiratory distress and ventilation support compared with
a reference population, presented as mean scores with 95% confidence intervals

All patients HFNO or NIV

Invasive ventilation

support Reference population

Mean scores

HRQL domains Mean scores (95% Cl) (95% Cl)
Total number 69 28
Physical function 62 (55-68) 61 (50-71)
Role physical 29 (20-39) 30 (15-45)
Bodily pain 59 (51-67) 67 (55-79)
General health 49 (45-54) 48 (39-57)
Vitality 48 (42-54) 44 (32-56)
Social function 63 (57-70) 64 (53-74)
Role emotional 58 (48-69) 59 (42-76)
Mental health 67 (62-72) 66 (57-75)

Age and sex matched data in mean scores

Mean scores (95% Cl) (95% ClI)
41

62 (54-70) 81 (79-83)
29 (16-41) 75 (72-78)
54 (44-63) 71(70-72)
51 (45-56) 70 (69-72)
50 (44-57) 68 (67-69
61 (54-69) 88 (87-88)
58 (44-71) 82 (81-84)
68 (62-74) 81(81-82)

Abbreviations: CI, confidence intervals; HFNO, high-flow nasal oxygen; HRQL, Health-related quality of life; NIV, non-invasive ventilation.

Health-related quality of life
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FIGURE 2 Health-related quality of life for ICU survivors with
COVID-19 with invasive ventilator treatment, high-flow nasal
oxygen (HFNO)/non-invasive ventilator (NIV) treatment and for an
age-specific normative population

predicted and 34/96 (35%) DLCO <80%. Those with HFNO or NIV
had a better TLC at follow-up with median 91%, IQR 84%-98%, com-
pared with those who had invasive ventilation (median 85%, IQR
73%-90%) (P = .0013). Patients with invasive ventilation were more
likely to have reduced lung volumes (ie, TLC) (OR 4.1 95% ClI: 1.3-
16.5) (Table 4). No statistically significant differences were seen in
diffusion capacity between patients with HFNO or NIV and inva-
sive ventilation (median 93%, IQR 74%-111% vs median 86%, IQR
73%-98%).

3.5 | Six-minute walk test

All patients from ICU A and three patients from ICU B performed
6MWT. In total, fifty-nine patients (59/113) (52%) performed
6MWT. Out of these 20/59 (34%) had a reduced walking capacity
assessed as <80% of predicted. For the whole group (n = 59), the
median walking distance was 88% of predicted (IQR 74%-99%).

TABLE 3 Health-related quality of life (RAND-36) comparisons
between COVID-19 patients with invasive ventilation and

HFNO or NIV (reference), with adjustment for age, sex, BMI and
comorbidities presented as mean score differences with 95%
confidence intervals

Univariable Multivariable

analysis analysis
HRQL domains MSD (95% Cl) MSD (95% Cl)
Physical function 2 (-11 to 15) -3 (-16 to 10)
Role physical -2 (-21 to 18) -5 (-26 to 1)
Bodily pain -14 (-28to 1) -19 (-32to -5)
General health 3 (-7 to 13) 0(-10 to 11)
Vitality 6(-6to 19) 4 (-9 to 17)
Social function -3 (-15 to 10) -5(-18 to 8)
Role emotional -2 (-23 to 20) -5(-28to 17)
Mental health 2 (-8to 13) 0(-11 to 11)

Abbreviations: Cl, confidence intervals; HFNO, high-flow nasal oxygen;
HRQL, Health-related quality of life; MSD, mean score differences; NIV,
non-invasive ventilation.

*Statistically significant value (P < .05).

The median saturation measured with pulse oximetry pre-test was
98% (IQR 96%-98%) and 97% (IQR 95%-98%) directly after the
test. No statistically significant differences were seen between
the groups.

3.6 | Work ability

Among those younger than 65 years of age (n = 74) 46 (62%) worked
fulltime before onset of COVID-19. Five months after ICU discharge,
23/46 (50%) had returned to full time work. There were no signifi-
cant differences between those with HFNO or NIV and invasive ven-
tilation [9/19 (47%) vs 14/27 (52%)].
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TABLE 4 Associations of invasive ventilation on total lung
capacity, symptoms of post-traumatic stress, anxiety and
depression compared with HFNO or NIV (reference) in COVID-19
patients with adjustment for age, sex, BMI, and comorbidities,
presented as odds ratios with 95% confidence intervals

Univariable Multivariable

analysis analysis
Outcomes OR (95% Cl) OR (95% Cl)
Total lung capacity <80% 4.2 (1.4-15.5) 4.1(1.3-16.5)
PTSS-14 > 45 1.3(0.5-3.8) 1.8(0.6-6.1)
HADS anxiety 28 1.7 (0.6-4.8) 1.7 (0.6-5.3)
HADS depression 28 1.0(0.4-2.5) 1.1(0.4-3.1)

Abbreviations: Cl, confidence intervals; HADS, Hospital anxiety and
depression scale; HFNO, high-flow nasal oxygen; NIV, non-invasive

ventilation; OR, odds ratio; PTSS-14, Post-traumatic stress symptom
scale -14; TLC, total lung capacity.

*Statistically significant value (P < .05).

4 | DISCUSSION

To date, few studies have reported long-term outcomes in severely
ill patients with COVID-19 and there is a great need of this knowl-
edge to be able to offer adequate help to the survivors. This study
indicates that health-related quality of life was reduced 5 months
after ICU discharge. Psychological distress was present in approxi-
mately one-third of the patients. Reduced lung volumes (ie, TLC) was
seen in 26% of the patients and 35% had impaired diffusion capacity.
A reduced walking distance at 6BMWT was seen in 34%. Half of the
survivors previously working fulltime had returned to fulltime work.
Most outcomes were similar regardless of type of ventilation sup-
port, except that those with invasive ventilation reported more pain
and more commonly had a reduced pulmonary function.

In previous studies, the health-related quality of life has shown
to be significantly impaired after a severe COVID-19 infection. A
report including 19 ICU survivors with acute respiratory distress
syndrome (ARDS) following COVID-19, found quality-of-life impair-
ments for all patients and approximately half of them complained
about psychological distress at 3-month follow-up.*® Similar re-
sults were reported from another 3-month follow-up study of 22
ARDS survivors with COVID-19.%! In a cohort study including 1733
patients with COVID-19, of which 122 had needed HFNO, NIV or
invasive ventilation, it was found that the more severely ill patients
suffered from fatigue or muscle weakness and psychological prob-
lems 6 months after symptom onset.?® These results are similar to
what was found in this cohort.

The low health-related quality-of-life scores found in our cohort
are comparable to previous reported results of acute respiratory dis-

32 except for role physical and role

tress syndrome (ARDS) survivors,
emotional which were lower for the COVID-19 survivors. Another
meta-analysis of 1104 ICU survivors found that 22% of the patients
experienced post-traumatic distress syndrome.®® The prevalence

rate varied depending on the time of assessment and were at the

highest at the time of discharge and shortly thereafter. Compared
to this result, the prevalence of psychological distress in COVID-19
patients was higher for post-traumatic stress.

In our cohort, the majority had a normal lung function at the
time-point of follow-up with small differences with regard to days
in the ICU. In a 3-month follow-up study of 124 patients with
COVID-19, almost all of the critical ill patients (n = 20) had abnor-
malities on CT (17 investigated), but despite this, a relatively good
lung function.®* In our study, no significant differences were seen on
6MWT or the ability to return to work with regard to number of ICU
days. Therefore, the recovery process seems not to be depending on
severity of disease at such great extent as could be expected.

Patients with COVID-19 seem to have impaired health in the
months after ICU discharge, irrespective of ICU length of stay or
type of ventilation support. In a Swedish study, comorbidities such
as type 2 diabetes, hypertension and obesity were all risk factors for
a severe cause of COVID-19 requiring invasive ventilation.®® These
comorbidities, common in our cohort, may affect not only the sever-
ity of disease but also the ability to recover.

This cohort received care at a general hospital in Stockholm area,
including a heterogenic population and there is no reason to believe
that this cohort would be any different from other ICU patients with
COVID-19. In countries where the healthcare organization is similar,
these results could contribute with knowledge on how to assess and
accommodate expected problems after severe COVID-19 disease
and respiratory distress.

A methodological strength of the study is the prospective design
and the use of well-validated outcome questionnaires and tests,
which reduce the risk of information bias. Results were adjusted
for known confounders. However, residual confounding cannot be
completely eliminated. The study also holds a number of limitations.
The lack of baseline data is a major limitation of the study. Pre-ICU
data on functional ability and quality of life are difficult to obtain
as an ICU admission is difficult to foresee but may prevent identifi-
cation of new-onset problems. Approximately 40% of the patients
declined follow-up or cancelled their appointment and further all
patients did not return complete questionnaires, which might in-
duce a risk of selection bias. To speculate, it might have been that
those who did not come for follow-up did not have the strength to
come. In that case, a potential underestimation of reported prob-
lems could be present. With regard to those who came for fol-
low-up, non-response analysis showed few differences in patient
characteristics between responders and non-responders. Health-
related quality-of-life data from the Swedish reference population
were obtained in 1999 and we cannot preclude that there have
been changes in the reference data since then. However, we have
no reason to believe that the changes are immense. Furthermore,
despite that a higher number of survivors who had received inva-
sive ventilation reported symptoms of post-traumatic stress, anxi-
ety and depression, no statistically significant differences between
the groups were seen. However, the limited number of participants
in the study induces a risk of type Il error. Most patients who per-
formed the SMWT had been admitted to only one of the ICUs, but
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the ICUs have close collaboration with similar treatment strategies.
Therefore, there is little reason to believe that the results cannot
be extrapolated to all included patients. The outcome was mostly
based on self-reported data, which inevitably incorporate a risk of
misclassification. Also, the time interval for follow-up varied be-
tween 2 and 7 months which might have had impact on the results.
However, mean time for follow-up was similar between the compar-
ison groups. Finally, a larger sample size would likely have improved
the generalizability of the results.

In conclusion, health-related quality of life was reduced
2-7 months after ICU discharge and psychological distress was pres-
ent in approximately one-third of the patients and work ability had
decreased. Most outcomes were similar regardless of whether the
patient had been on invasive ventilation or not, except for bodily
pain and pulmonary function, which were worse for patients with

invasive ventilation who had a longer ICU stay.
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