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Abstract 

Purpose: We assessed outcomes after 1 year of lower versus higher oxygenation targets in intensive care unit (ICU) 
patients with severe hypoxaemia.

Methods: Pre‑planned analyses evaluating 1‑year mortality and health‑related quality‑of‑life (HRQoL) outcomes in 
the previously published Handling Oxygenation Targets in the ICU trial which randomised 2928 adults with acute 
hypoxaemia to targets of arterial oxygen of 8 kPa or 12 kPa throughout the ICU stay up to 90 days. One‑year all‑cause 
mortality was assessed in the intention‑to‑treat population. HRQoL was assessed using EuroQol 5 dimensions 5 levels 
(EQ‑5D‑5L) questionnaire and EQ visual analogue scale score (EQ‑VAS), and analyses were conducted in both survi‑
vors only and the intention‑to‑treat population with assignment of the worst scores to deceased patients.

Results: We obtained 1‑year vital status for 2887/2928 (98.6%), and HRQoL for 2600/2928 (88.8%) of the trial popula‑
tion. One year after randomisation, 707/1442 patients (49%) in the lower oxygenation group vs. 704/1445 (48.7%) in 
the higher oxygenation group had died (adjusted risk ratio 1.00; 95% confidence interval 0.93–1.08, p = 0.92). In total, 
1189/1476 (80.4%) 1‑year survivors participated in HRQoL interviews: median EQ‑VAS scores were 65 (interquartile 
range 50–80) in the lower oxygenation group versus 67 (50–80) in the higher oxygenation group (p = 0.98). None of 
the five EQ‑5D‑5L dimensions differed between groups.

Conclusion: Among adult ICU patients with severe hypoxaemia, a lower oxygenation target (8 kPa) did not improve 
survival or HRQoL at 1 year as compared to a higher oxygenation target (12 kPa).
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Introduction

Acute hypoxaemic respiratory failure is a frequent and 
potentially life-threatening condition in patients admit-
ted to the intensive care unit (ICU). In this population, 
the prevalence of acute respiratory distress syndrome 
(ARDS) increases with the degree of hypoxaemia, and 
mortality is high reaching rates of more than 50% among 
the most hypoxaemic patients [1, 2]. Supplemental oxy-
gen is essential in the hypoxaemic patient; however, 
oxygen therapy may cause supranormal values of partial 
pressure of arterial oxygen  (PaO2) (i.e. hyperoxaemia) 
[3–5], which may be harmful [6–10]. Hence, in the last 
decade there has been an increased focus on targeted 
oxygen administration in adult ICU patients, and several 
randomised clinical trials (RCTs) have been conducted 
with conflicting results on short-term mortality [11–16]. 
While survival is important, the growing awareness of 
morbidity in survivors has contributed to an increased 
attention on the long-term patient centred outcomes. 
Among these, health-related quality-of-life (HRQoL) is 
recognised as one of the most important and has been 
increasingly used in clinical trials within the ICU [13, 17, 
18].

In 2021, we reported the results of the Handling Oxy-
genation Targets in the ICU (HOT-ICU) trial, which 
evaluated a lower versus a higher oxygenation target in 
ICU patients with acute hypoxaemic respiratory failure 
[15]. The trial found no between-group differences in nei-
ther the primary outcome being 90-day all-cause mortal-
ity nor in the secondary outcomes at 90 days (i.e. number 
of patients with one or more serious adverse events in the 
ICU, percentage of days alive without life-support, and 
percentage of days alive and out of hospital).

Here, we report three of the prespecified 1-year out-
comes of the HOT-ICU trial being all-cause mortal-
ity and two measures of HRQoL [19, 20]. We a-priori 
hypothesised that the lower oxygenation target would 
result in improved survival and HRQoL at 1-year follow-
up as compared to the higher oxygenation target.

Methods
Trial design
HOT-ICU was an investigator-initiated, pragmatic, 
multi-centre, randomised, outcome-assessor blinded, 
parallel-group trial of a lower versus a higher oxygenation 
target in adult patients acutely admitted to the ICU with 
hypoxaemic respiratory failure, defined as use of at least 
10 L of oxygen per minute in an open system or a fraction 
of inspired oxygen  (FiO2) of at least 0.50 in a closed sys-
tem [15]. Patients were randomised 1:1 to a  PaO2 target 
of 8 kPa versus 12 kPa, applied throughout the entire ICU 

stay, including readmissions, for up to 90 days. The trial 
protocol, statistical analysis plan, and results are availa-
ble in the primary publication and elsewhere [15, 19, 20]. 
This report was prepared in accordance with the Consoli-
dated Standards of Reporting Trials [21] [checklist is pre-
sented in the Electronic Supplement Material (ESM) 1]. 
The trial was approved by the local and national authori-
ties as required (ESM 2).

Trial population and setting
The HOT-ICU trial enrolled 2928 patients between June 
2017 and August 2020, in 35 ICUs across 7 countries. 
The intention-to-treat population, being all randomised 
patients except those for whom consent was withdrawn 
or unobtainable, was included in the 1-year assess-
ments. As soon as possible after day 365 from randomi-
sation, survivors were contacted by telephone by blinded 
and trained trial staff to perform the HRQoL evalua-
tion. Interviewers could make several attempts for up to 
30 days following day 365 to establish contact. By agree-
ment with the managing centre, Finnish sites admin-
istered HRQoL evaluations through the self-complete 
paper version.

Outcomes and data source
The prespecified 1-year outcomes were all-cause mortal-
ity, EuroQol visual analogue scale score (EQ-VAS), and 
EuroQol five dimensions five level (EQ-5D-5L). EQ-VAS 
represented the primary HRQoL outcome.

Vital status at 1-year, including date of death for non-
survivors, was assessed from the Danish National Patient 
Registry [22] and obtained by local investigators for non-
Danish patients from patients’ medical records. HRQoL 
was assessed by the EQ-5D-5L questionnaire including 
EQ-VAS [23, 24]. If a patient was incapacitated, the next 
of kin or relevant caregiver was approached to complete 
HRQoL interview on behalf of the patient; in this case, 
the proxy version of the questionnaire was used. For the 
EQ-VAS, participants were asked to self-rate their per-
ceived overall health on a scale from 0 (i.e. ‘the worst 
health you can imagine’) to 100 (i.e. ‘the best health you 
can imagine’). For the five dimensions of the EQ-5D-5L 
(i.e. mobility, self-care, usual activities, pain or discom-
fort, and anxiety or depression), the patients were asked 

Take‑home message 

In patients admitted to an intensive care unit with severe hypox‑
aemia, a lower oxygenation target  PaO2 of 8 kPa as compared to a 
 PaO2 of 12 kPa did not result in improved survival or health‑related 
quality‑of‑life one year after randomisation. Survivors in both groups 
reported substantial impairments in several EQ‑5D‑5L dimensions, 
especially in mobility, usual activities, and pain.
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to give each domain a five-level score (i.e. no problems, 
slight problems, moderate problems, severe problems, 
extreme problems) with higher scores indicating worse 
condition. The EQ-5D-5L index values were reported as 
a supplemental post-hoc outcome, using the Dutch and 
British set values for the patients enrolled in these coun-
tries, and the Danish set values for all other patients (as 
no value sets are currently available for Finland, Island, 
Norway, and Switzerland) [25].

Statistics
All analyses were performed according to the analysis 
plan using Stata (StataCorp. 2021.  Stata Statistical Soft-
ware: Release 17. College Station, TX: StataCorp LLC).

All‑cause 1‑year mortality
All-cause 1-year mortality was analysed in the intention-
to-treat population, defined as the 2928 patients ran-
domised excluding those for whom consent for the use 
of data was withdrawn. We compared the 1-year mor-
tality in the two trial groups, using a generalised linear 
model with a log-link or identity-link and binomial error 
distribution with adjustment for stratification variables 
(i.e. trial site of randomisation, known chronic obstruc-
tive pulmonary disease (COPD), and active haemato-
logical malignancy). Analysis of the 1-year mortality was 
supplemented with crude Kaplan–Meier plots and haz-
ard ratio from a Cox-proportional-hazards model with 
adjustment for stratification variables. Post hoc analyses 
were conducted using a logistic regression model with 
adjustments for stratification variables only, and a model 
with stratification variables together with important 
prognostic baseline factors being age, active metastatic 
cancer, type of ICU admission (medical, elective surgical 
or emergency surgical) and the Sequential Organ Fail-
ure Assessment score [26]. We also post-hoc evaluated 
1-year mortality in subgroups; further details are pro-
vided in the ESM 2. Results are presented as absolute risk 
differences, risk ratios (RR), or odds ratios (OR) as appro-
priate. Since we expected that the majority of deceased 
patients would have be dead at 90-day follow-up, we 
considered the 1-year mortality highly dependent on the 
primary 90-day mortality outcome, and so, no multiplic-
ity adjustments were performed. Hence, we used a con-
fidence interval (CI) of 95%, and a p value below 5% was 
considered statistically significant [19].

EQ‑VAS and EQ‑5D‑5L
Patients alive at 1-year follow-up who had filled in the 
HRQoL questionnaire were included in the primary 
analysis of EQ-VAS and EQ-5D-5L. The van Elteren 
test adjusting for trial site only was used in the EQ-VAS 

analysis since the assumptions of a normal distribution 
were not met. Adjustment due to multiplicity was per-
formed as previously specified according to the proce-
dure specified by Jakobsen et  al., and significance was 
indicated by a p value below 1.25% [19, 27]. Van Elteren 
test adjusting for trial site only was also used to compare 
EQ-5D-5L scores in each dimension, with a p value below 
5% considered statistically significant. We also conducted 
the prespecified analyses in the entire intention-to-treat 
population. We assumed death as the worst possible 
health state in terms of self-rated scores, therefore, we 
assigned to non-survivors the worst possible scores for 
EQ-VAS (i.e. zero) and EQ-5D-5L dimensions (i.e. five) 
[19]. EQ-5D-5L index values were reported in the inten-
tion-to-treat population as well, assigning the score of 
zero to non-survivors. Analyses of the outcomes in the 
intention-to-treat population were performed using the 
van Elteren test adjusted trial site only, and consider-
ing a p value below 5% statistically significant. Since the 
90-day mortality in the HOT-ICU trial was twice as high 
as hypothesised, non-survivors’ scores would dominate 
the HRQoL estimates, and as the 1-year mortality did not 
differ between the two trial groups, we post hoc chose 
to present the results of HRQoL assessments within the 
population that survived at 1 year as the primary analy-
ses. For the same reasons, and due to the presence of 
41 patients with missing data for both 1-year outcomes, 
which would complicate multiple imputation, we also 
post hoc decided to present the multiple imputation 
analysis as a sensitivity analysis in survivors only.

Multiple imputation and sensitivity analysis
Since missing data for the EQ-VAS exceeded 5% of the 
intention-to-treat population, we performed a multiple 
imputation analysis within the population of survivors at 
1 year, using a general linear model. Additional sensitivity 
analyses of the EQ-VAS in survivors were also conducted, 
providing best–worst and worst-best case scenarios to 
assess the potential impact of any pattern of missing data. 
Further details about multiple imputation and sensitivity 
analyses are explained in the ESM 2.

Results
Figure 1 shows the flow of participants from randomisa-
tion to 1-year follow-up. Baseline characteristics for all 
HOT-ICU participants have been presented previously 
[15]. Table S1 in ESM 2 presents baseline characteristics 
for survivors, for those lost to HRQoL follow-up, and for 
those who had died at 1 year.

1‑year mortality
We obtained 1-year mortality data in 2887/2928 (98.6%) 
patients. One year after randomisation 707/1442 patients 
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(49%) in the lower oxygenation group and 704/1445 
(48.7%) in the higher oxygenation group had died. There 
was no significant difference between the intervention 
groups in the primary analysis adjusted for the stratifi-
cation variables (adjusted RR 1.00; 95% CI 0.93 to 1.08, 
p = 0.92) (Table  1). The results were in line with the 
secondary analysis adjusted for stratification variables 
and important baseline risk factors (adjusted OR 1.02, 
95% CI 0.87–1.19; p = 0.79) (Table  1). Figure  2 shows 
crude Kaplan–Meier plots for the probability of sur-
vival between randomisation and 1-year follow-up sup-
plemented with a stratification variable-adjusted hazard 
ratio. In the subgroup analyses we did not observe het-
erogeneities in the effects of a lower versus a higher oxy-
genation target on 1-year mortality (Table S2, ESM 2).

Health‑related quality of life
A total of 2600/2928 patients (88.8%) were included in 
the HRQoL analysis of the intention-to-treat popula-
tion. Among patients alive at 1-year follow-up, a total of 
1189/1476 (80.4%) participated in HRQoL interviews. In 
survivors at 1 year after randomisation, the median EQ-
VAS [interquartile range (IQR)] was 65 (50–80) in the 
lower oxygenation group vs. 67 (50–80) in the higher 
oxygenation group (p = 0.98) [Tables  2 and S3 (ESM2)]. 
The multiple imputation analysis showed similar results 
(Table S4, ESM 2). In the best–worst and worst-best case 
analyses, statistically significant differences between the 
two intervention groups were found in both scenarios, 
albeit in opposite directions (Table  S5, ESM 2). The 5 
dimensions of the EQ-5D-5L in survivors are presented 
in Fig. 3 and in Table 2. No between-group differences in 
any of HRQoL dimensions were found. The analyses of 
EQ-VAS and EQ-5D-5L in the intention-to-treat popu-
lation showed similar results as the primary analyses 
(Table  S6, ESM 2). In the intention-to-treat population 
the median EQ-5D-5L index value (IQR) was 0 (0–0.7) in 
both trial groups (p = 0.73) (Tables S6 and S7, ESM 2).

Discussion
In this long-term follow-up of the HOT-ICU trial, inves-
tigating oxygenation targets in acutely admitted ICU 
patients with severe hypoxaemia, we found that targeting 
a  PaO2 of 8  kPa, as compared to a  PaO2 of 12  kPa, did 
not result in improved survival or HRQoL at 1 year after 
randomisation.

These results are consistent with the primary report, 
showing no differences in 90-day all-cause mortal-
ity nor in the secondary outcomes at 90  days between 
the intervention groups [15]. Thus, targeting a  PaO2 
of 8  kPa during the ICU stay did not improve either 
short- or long-term outcomes as compared to a  PaO2 of 
12 kPa. The wide confidence intervals around the 1-year 

mortality point estimates did not preclude potentially 
important clinical benefit or harm of the lower oxygena-
tion strategy, emphasising the need of even larger trials 
to inform clinical recommendations and guidelines. In 
the secondary Bayesian analysis of 90-day mortality in 
the HOT-ICU trial, harm of a lower oxygenation strategy 
with higher degrees of shock (measured as higher admin-
istered doses of continuously infused norepinephrine at 
baseline) was suggested [28]. Also, in the subgroup analy-
sis of patients with sepsis included in the ICU-ROX trial, 
point estimates for the treatment effects indicated possi-
ble harm of the lower oxygenation strategy, although this 
was not statistically significant [29]. Importantly, neither 
of our subgroup analyses on 1-year mortality showed 
any heterogeneities in the effects of a lower compared to 
a higher oxygenation target, including the analysis sub-
grouping patients according to norepinephrine dose at 
baseline. Our results lend weight to the utility of a lower 
oxygenation target in adult ICU patients admitted with 
acute hypoxaemic respiratory failure, which makes our 
findings more remarkable in times of a pandemic. Several 
health care systems have been challenged by an increase 
in oxygen demand due to the outbreak of the severe acute 
respiratory syndrome coronavirus 2 [30]. Hence, using a 
lower oxygenation target in the hypoxaemic patient might 
help in sparing the available oxygen stockages, and addi-
tional interventions such as prone positioning [31]. The 
high short-term as well long-term all-cause mortality of 
our population, which consisted of non-selected hypox-
aemic ICU patients, is comparable to that observed in a 
cohort of mechanically ventilated patients with ARDS 
[2], highlighting the disease severity of the trial popula-
tion. This is further confirmed by the fact that HOT-ICU 
survivors had very low EQ-VAS compared to the Danish 
population norms (mean score 82.4; 95% CI 81.5–83.4) 
[32], and that an important proportion of survivors—
between 17 and 44%—reported moderate to extremely 
severe problems in several dimensions of the EQ-5D-5L. 
This poor self-reported HRQoL is similar to those pre-
sented in another ICU population of septic shock survi-
vors at 6 months [18]. Among RCTs investigating lower 
versus higher oxygenation strategies in the ICU, only 
the ICU-ROX trial has reported HRQoL in survivors at 
180-day follow-up [13]. Survivors in this trial had low 
scores of EQ-VAS without between-group differences, 
and a consistent decrement in many dimensions of the 
EQ-5D-5L was found, particularly in respect of mobility, 
usual activities, and pain. The 1-year survivors in our trial 
showed even lower scores in the same EQ-5D-5L dimen-
sions, despite a longer follow-up. This may be explained 
by differences in the trial populations. The ICU-ROX trial 
had a higher percentage of patients included after sur-
gery and patients with acute brain disease at baseline, but 
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only 64.6% of the intention-to-treat population had acute 
hypoxaemic respiratory failure at randomisation, as con-
firmed by a  PaO2:FiO2 ratio twice as high as that in the 
HOT-ICU trial, which in turn was equivalent to moder-
ate to severe ARDS [13, 15]. Consequently, the severity 
of hypoxaemic respiratory failure in our population may 
have significantly contributed to the higher observed 
mortality, and potentially to the more severe long-term 
HRQoL impairment in survivors as compared to the 
ICU-ROX trial. Our findings of low self-reported HRQoL 
align with prior studies conducted in ARDS survivors 
[33–35]. Remarkably, an ARDS cohort study showed 
both low HRQoL scores and cognitive impairment at 

1-year follow-up, finding an association between a poorer 
cognitive performance and a lower  PaO2 [35]. Finally, in 
an observational study of ARDS survivors a decrement 
in the physical scale of HRQoL was found to persist after 
5 year remaining approximately one SD below the mean 
score for an age- and a sex-matched control population 
[34]. This could imply that 1 year may be an appropriate 
time-point to investigate the long-term outcomes in sur-
vivors after hypoxaemic respiratory failure.

Our study has several strengths. It represents the larg-
est long-term mortality and HRQoL assessment in a RCT 
of lower versus higher oxygenation strategies in critically 
ill adults acutely admitted to the ICU. Both endpoints 

1442 Were included in the 1-year 
mortality analysisa

1445 Were included in the 1-year 
mortality analysis

20 Had consent for the  
use of data withdrawn
or unobtainable

707 Died within 1 year
137 Were alive but missing at 
HRQoL
• 82 Could not be reached
• 49 Had withdrawn or 

unobtainable consent 
• 1 Dead between 1-year 

follow-up and HRQoL
interview 

• 2 Had cognitive 
impairment

• 1 Had hearing loss
• 2 No specified reason 

598 Were included in 1-year HRQoL
analyses*

591 Were included in 1-year HRQoL
analyses*

2928 Patients randomised in HOT-ICU trial

1466 Were assigned to the higher 
oxygenation group

1462 Were assigned to the lower 
oxygenation group

18 Had consent for the 
use of data withdrawn
or unobtainable

3 Were lost to 1-year follow-up

704 Died within 1 year
150 Were alive but missing at 
HRQoL
• 75 Could not be reached
• 63 Had withdrawn or 

unobtainable consent
• 2 Dead between 1-year 

follow-up and HRQoL
interview 

• 2 Had cognitive 
impairment

• 1 Had hearing loss
• 1 Had language barriers
• 6 No specified reason 

Fig. 1 Patient flow in the HOT‑ICU trial. a1 patient in the lower oxygenation group with missing data at 90‑day follow‑up was included in the ‑year 
follow‑up. *45/598 (7.5%) were completed by‑proxy in the lower oxygenation group and 39/591 (6.6%) in the higher oxygenation group
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of this study were prespecified secondary outcomes of 
the HOT-ICU trial, and data were collected in the con-
text of a large pragmatic RCT [15, 19, 20]. The setup of 
the HOT-ICU trial, with inclusion of patients at 35 ICUs 
across 7 countries, increases the generalisability of our 
findings. The follow-up was conducted by trained and 
blinded research personnel, and we had a high follow-up 
rate for 1-year mortality (98.6%). The HRQoL follow-up-
rate was 80.4%, which is similar to other trials [13, 18]. 
To take the missing data into account, we conducted a 
multiple imputation analysis confirming the results of 

the primary analysis, and also performed best–worst 
and worst-best sensitivity analyses of the EQ-VAS in the 
cohort of survivors. The latter two scenarios detected sta-
tistically significant differences between the trial groups 
in opposite directions. This is not surprising, although 
it emphasises that missingness may have negatively 
affected the trial´s power to draw definitive conclusions. 
Moreover, secondary analyses of HRQoL, accounting for 
patients who were dead at 1-year follow-up by assigning 
them the worst scores, confirmed the primary results, 
thus increasing the validity of our findings. However, 
due to the higher than expected mortality, which was 
equally distributed between the intervention groups, we 
primarily focused on presenting the results of survivors. 
Furthermore, the use of EQ-5D-5L questionnaire with 
EQ-VAS also represents a strength, since the tool is well 
validated, available in more than 130 languages [24], and 
it is recommended for HRQoL assessment in critical care 
trials [36]. Some limitations must also be considered. We 
did not collect data on concurrent illnesses, readmis-
sions to the hospital, or aftercare needs following the first 
90 days from randomisation. Moreover, HRQoL was not 
assessed at baseline preventing comparison of the long-
term outcome with pre-randomisation scores. However, 
obtaining baseline HRQoL scores in the context of a RCT 
including acutely ill patients would only have been pos-
sible through a retrospective assessment by proxy or by 
survivors, which would likely be biased by the severity 
of the patient´s acute condition or by outcome. There-
fore, collection of HRQoL at baseline was not deemed 
meaningful.

Table 1 1‑year all‑cause mortality

RR denotes risk ratio, RD risk difference, OR odds ratio, and CI confidence interval. RD is presented as percentage points
a Generalised linear model for the RR or the RD with a log-link or an identity-link, respectively, and binomial error distribution with adjustment for the presence 
or absence of chronic obstructive pulmonary disease (COPD), and trial site of randomisation. Adjustment for the presence or absence of active haematological 
malignancy was not possible
b Logistic regression model with adjustments for stratification variables (i.e. the trial site of randomisation, and the presence or absence of COPD and of active 
haematological malignancy)
c Logistic regression model with adjustments for stratification variables (i.e. the trial site of randomisation, and the presence or absence of COPD and of active 
haematological malignancy), and important prognostic baseline factors being age, active metastatic cancer, type of admission (medical, elective surgical or 
emergency surgical) and the Sequential Organ Failure Assessment (SOFA) score [26]
d p value of the adjusted RR

Lower oxy‑
genation group 
(N = 1442)

Higher oxy‑
genation group 
(N = 1445)

Adjusted RR  
(95% CI)a

Adjusted RD  
(95% CI)a

Adjusted OR  
(95% CI)

p value

One‑year mortality 
no./total no. (%)

707/1442 (49) 704/1445 (48.7) 1 (0.93–1.08) 0.4 (− 3.2 to 4) 1.02 (0.88–1.18)b 0.92d

Adjusted for stratifica‑
tion variables and 
baseline risk factors

1.02 (0.87–1.19)c 0.79

Fig. 2 Kaplan–Meier estimates of survival. Shown are the results 
of Kaplan–Meier analysis of data regarding survival, which was 
administratively censored at 365 days (adjusted hazard ratio 1.03; 95% 
confidence interval 0.92–1.14). The Cox proportional‑hazards model 
was adjusted for the trial site, and for the presence or absence of 
chronic obstructive pulmonary disease and of active haematological 
malignancy
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Conclusion
In the multi-centre, randomised HOT-ICU trial, no long-
term survival benefit and no HRQoL benefit of a lower 
oxygenation target of 8  kPa as compared to a higher 
oxygenation target of 12  kPa was found. Also, a lower 

oxygenation target did not result in improved quality of 
live. Survivors at 1 year had low HRQoL with substantial 
impairments in several EQ-5D-5L dimensions, particu-
larly mobility, usual activities, and pain, underlining the 
disease severity of the HOT-ICU trial cohort.

Table 2 EQ‑VAS and EQ‑5D‑5L in survivors 1 year after randomisation

EQ-VAS denotes EuroQol visual analogue scale, EQ-5D-5L EuroQol five dimensions five-level questionnaire [23, 24], and IQR interquartile ranges. EQ-VAS score ranges 
from 0 to 100, with higher scores indicating better health status. EQ-5D-5L score ranges from 1 to 5 in each dimension, with higher scores indicating worse condition
a van Elteren test, adjusted for trial site of randomisation
b 19 patients in the lower oxygenation group and 20 in the higher oxygenation group had unobtainable answer
c 2 patients in the lower oxygenation group had unobtainable answer
d 4 patients in the lower oxygenation group and 5 in the higher oxygenation group had unobtainable answer
e 5 patients in the lower oxygenation group had unobtainable answer
f 8 patients in the lower oxygenation group and 1 in the higher oxygenation group had unobtainable answer

Variable Lower oxygenation group 
(N = 598)

Higher oxygenation 
group (N = 591)

p  valuea

Median EQ‑VAS (IQR)b 65 (50–80) 67 (50–80) 0.98

EQ‑5D‑5L, no. patients (%)

 Median score for mobility (IQR) 2 (1–3) 2 (1–3) 0.96

  Score 1: I have no problems with walking around 208 (34.8) 203 (34.3)

  Score 2: I have slight problems with walking around 128 (21.4) 149 (25.2)

  Score 3: I have moderate problems with walking around 139 (23.2) 115 (19.5)

  Score 4: I have severe problems with walking around 82 (13.7) 86 (14.6)

  Score 5: I am unable to walk around 41 (6.9) 38 (6.4)

 Median score for self‑care (IQR)c 1 (1–2) 1 (1–2) 0.51

  Score 1: I have no problems with washing or dressing myself 414 (69.2) 394 (66.7)

  Score 2: I have slight problems with washing or dressing myself 76 (12.7) 95 (16.1)

  Score 3: I have moderate problems with washing or dressing myself 56 (9.4) 59 (10)

  Score 4: I have severe problems with washing or dressing myself 26 (4.4) 21 (3.5)

  Score 5: I am unable to wash or dress myself 24 (4) 22 (3.7)

 Median score for usual activities (IQR)d 2 (1–3) 2 (1–3) 0.23

  Score 1: I have no problems doing my usual activities 216 (36.1) 185 (31.3)

  Score 2: I have slight problems doing my usual activities 122 (20.4) 151 (25.5)

  Score 3: I have moderate problems doing my usual activities 124 (20.7) 121 (20.5)

  Score 4: I have severe problems doing my usual activities 74 (12.4) 79 (13.4)

  Score 5: I am unable to do my usual activities 58 (9.7) 50 (8.5)

 Median score for pain discomfort (IQR)e 2 (1–3) 2 (1–3) 0.96

  Score 1: I have no pain or discomfort 205 (34.3) 199 (33.7)

  Score 2: I have slight pain or discomfort 162 (27.1) 175 (29.6)

  Score 3: I have moderate pain or discomfort 136(22.8) 122 (20.6)

  Score 4: I have severe pain or discomfort 75 (12.5) 83 (14.1)

  Score 5: I have extreme pain or discomfort 15 (2.5) 12 (2)

 Median score of anxiety/depression (IQR)f 1 (1–2) 1 (1–2) 0.47

  Score 1: I am not anxious or depressed 318 (53.2) 320 (54.1)

  Score 2: I am slightly anxious or depressed 139 (23.3) 144(24.4)

  Score 3: I am moderately anxious or depressed 78 (13) 84 (14.2)

  Score 4: I am severely anxious or depressed 37 (6.2) 32 (5.4)

  Score 5: I am extremely anxious or depressed 18 (3) 10 (1.7)
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