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Objective: The objective of this study was to determine whether automated titration of the fraction of
inspired oxygen (FiO2) increases the time spent with oxygen saturation (SpO2) within a predetermined
target SpO2 range compared with manually adjusted high-flow oxygen therapy in postoperative cardiac
surgical patients managed in the intensive care unit (ICU).
Design: Single-centre, open-label, randomised clinical trial.
Setting: Tertiary centre ICU.
Participants: Recently extubated adults following elective cardiac surgery who required supplemental
oxygen.
Interventions: Automatically adjusted FiO2 (using an automated oxygen control system) compared with
manual FiO2 titration, until cessation of oxygen therapy, ICU discharge, or 24 h (whichever was sooner).
Main outcome measures: The primary outcome was the proportion of time receiving oxygen therapy
with the SpO2 in a SpO2 target range of 92e96 %.
Results: Among 65 participants, the percentage of time per patient spent in the target SpO2 range was a
median of 97.7 % (interquartile range: 87.9e99.2 %) and 91.3 % (interquartile range: 77.1e96.1 %) in the
automated (n ¼ 28) and manual (n ¼ 28) titration groups, respectively. The estimated effect of automated
FiO2, compared to manual FiO2 titration, was to increase the percentage of time spent in the target range
by a median of 4.8 percentage points (95 % confidence interval: 1.6 to 10.3 percentage points, p ¼ 0.01).
Conclusion: In patients recently extubated after cardiac surgery, automated FiO2 titration significantly
increased time spent in a target SpO2 range of 92e96 % compared to manual FiO2 titration.

© 2024 The Authors. Published by Elsevier B.V. on behalf of College of Intensive Care Medicine of
Australia and New Zealand. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The recommended approach to oxygen therapy in hospitalised
patients is to titrate the inspired oxygen concentration (FiO2) to
ensure that patients are maintained within a prescribed oxygen
saturation (SpO2) target range.1e3 This strategy minimises the
chance of exposing the patient to both hypoxaemia1,4 and
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hyperoxaemia.1,5,6 This targeted approach to oxygen delivery is
mostly a manual task, requiring a clinician to monitor, record, and
interpret pulse oximetry measurements and adjust the oxygen flow
rate in response to SpO2 measurements that fall outside the target
range. In the intensive care unit (ICU), where high nurse-to-patient
ratios allow for closer monitoring, more frequent oxygen titration is
possible than in the ward, leading to tighter SpO2 control. This was
illustrated in a single trial that reported the median proportion of
time with SpO2 inside the prescribed target SpO2 range was 89 % in
patients receiving standard, manually adjusted, high-flow nasal
oxygen therapy (HFNOT) for acute hypoxaemic respiratory failure.7

In contrast, SpO2 was maintained within the target range for only
56 % of time in medical in-patients receiving HFNOT.8
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Automated oxygen-control systems comprise a closed-loop
controller that automatically adjusts the FiO2 in response to current
and predicted future SpO2 levels. This novel oxygen delivery system
results in improved adherence to a target SpO2 range in various
hospital settings.7,9e11 In the ICU, an automated oxygen-control
system (Hamilton Medical, Bonaduz, Switzerland) delivering
HFNOT resulted in an increase in time within a target SpO2 range
from 89 % to 97 %, as compared to manual oxygen titration, in pa-
tients with moderate to severe acute hypoxaemic respiratory fail-
ure.7 Whether similar efficacy exists with different closed-loop
oxygen titration devices, in different ICU populations, is unknown.

The primary aim of this randomised clinical trial was to deter-
mine the effect of an automated closed-loop system (Fisher and
Paykel Healthcare, Auckland, New Zealand) on time spent within a
prescribed SpO2 target range in ICU patients recently extubated
after elective cardiac surgery. We hypothesised that the proportion
of time spent within the target SpO2 range following extubation
would be greater using automated oxygen control than with
manual oxygen titration.

2. Methods

2.1. Study design

This single-centre, open-label, randomised, parallel group,
controlled trial evaluated the efficacy of HFNOT with an automated
oxygen-control system in adults who had a postextubation oxygen
requirement in a tertiary centre ICU following elective cardiac
surgery. The study recruitment period was from 30 September
2021 till 19 December 2022. Ethical approval was obtained from the
Northern B Health and Disability Ethics Committee (HDEC) (refer-
ence 21/NTB/103). The trial was run in accordance with Good
Clinical Practice guidelines and the declaration of Helsinki. This trial
was registered with the Australian and New Zealand Clinical Trials
Registry (ACTRN12621000658819).

2.2. Participants

Participants were adults requiring elective cardiac surgery,
identified in consultation with the Wellington Regional Hospital
Cardiothoracic Surgical Unit and approached preoperatively to
obtain written informed consent. Eligibility was assessed before
tracheal extubation. Inclusion criteria were met if the potential
participant was deemed ready for extubation, HFNOT was planned,
carewas delivered in the ICU following elective cardiac surgery, and
participants had a documented SpO2 target range of 92e96 %.
Participants were excluded if they were aged less than 18 years;
had risk factors for hypercapnic respiratory failure (chronic
obstructive pulmonary disease, cystic fibrosis, bronchiectasis, chest
wall deformity, or neuromuscular disease) and if an investigator
considered 92e96 % to be an inappropriate SpO2 target; had a
concerning discrepancy between arterial blood oxygen saturation
and SpO2; were infected or colonised with drug-resistant bacteria
(Pseudomonas species, Burkholderia Cepacia or mycobacteria); were
being treated with palliative intent or not expected to survive until
hospital discharge; had nasal trauma or recent transnasal neuro-
surgery; had vascular compromise prohibiting pulse oximetry use;
were pregnant or breastfeeding; had cognitive impairment pre-
cluding consent; or had any other condition considered by an
investigator to present a safety risk.

2.3. Protocol amendment

After 10 participants had completed the trial, six had required
little or no supplemental oxygen during the study period. The trial
management committee deemed it necessary to amend the pro-
tocol to include only those with a ratio of arterial oxygen tension to
inspired oxygen concentration (PaO2:FiO2) of <350 before extuba-
tion. This protocol amendment was reviewed and approved by the
Northern B HDEC before being implemented.

2.4. Randomisation

Eligible participants were block randomised with variable block
size, 1:1 to receive the intervention therapy (automated oxygen
control) or the control therapy (manual oxygen control). The ran-
domisation code was generated by the study statistician using a
computer-generated sequence. Allocation was concealed by the
Research Electronic Data Capture electronic case report form and
released to investigators at time of randomisation. The nature of
the intervention meant investigators and participants could not be
blinded to the allocated intervention.

2.5. Procedures

Randomised participants were transferred to HFNOT using the
AIRVO3 (Fisher and Paykel Healthcare) device. Optiflow (Fisher and
Paykel Healthcare) nasal cannulas were fitted, and the gas flow rate
was set and titrated between 25 and 70 L/min at the discretion of
the treating clinician. A pulse oximeter (Nonin 7000A, Minnesota,
U.S.A) was attached to an appropriate finger. The control of inspired
oxygen concentration (FiO2) was set according to the randomised
treatment allocation, either using the automated setting (OptiO2
Fisher and Paykel Healthcare), or manually by the participant's
primary ICU nurse. In both study groups, an alarmwas set to trigger
when SpO2 was �90 %. Nursing staff operating the AIRVO3 device
were trained in its use. Participants remained on the study inter-
vention for 24 h, until cessation of oxygen therapy, or until ICU
discharge, whichever came first. At study completion, participants
were returned to a respiratory support strategy deemed appro-
priate by the treating clinical team. All other aspects of participant
care were provided by designated clinical staff in accordance with
Wellington Regional Hospital ICU standard procedures.

2.6. Outcomes

The primary outcome was the proportion of time spent within
the SpO2 target range of 92e96 %, comparing automated to
manually adjusted oxygen. Secondary outcomes included the pro-
portion of time above and below the target range, length of ICU
stay, and distribution of physiologic and device variables: SpO2,
FiO2, respiratory rate (RR), number of FiO2 adjustments, and total
oxygen volume used; compared between automated and manual
oxygen delivery strategies. In addition, the AIRVO3 RR-sensing
mechanism was compared to RR measured manually by research
staff.

2.7. Statistical analysis

Continuous data were summarised by mean and standard de-
viation, median and interquartile range (IQR) (25th to 75th
percentile), and minimum to maximum. Categorical data were
summarised by counts and proportions expressed as percentages.

The analysis for the primary outcome, time in range, used a
ManneWhitney U test with the HodgeseLehmann estimator for
location difference and appropriate confidence intervals (CIs). A
sensitivity analysis was performed using a weighted linear model
with predictor variables of baseline SpO2 and treatment and total
time measured as the weighting (due to unequal time of mea-
surement between individuals). Given the skewed distribution, the
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response variable was transformed to the log of 100 minus the time
in range (i.e., the time not in range). Differences in logarithms are
interpreted as the ratio of geometric means, and a value of <1
means the time not in range is lower in the first-named treatment.
The distributions remained skewed when transformed for time
SpO2 below and above range. As such, these are analysed by a
ManneWhitney U test with the HodgeseLehmann estimator for
location difference and appropriate CIs.

The following variables are analysed by a t-test and by analysis
of covariance with adjustment for baseline (where applicable):
SpO2 maximum, SpO2 mean, SpO2 minimum, RR maximum, RR
mean, and RR minimum. Due to normality assumptions not being
well met (checked by residual distributions and plots of residuals
versus predicted values), FiO2 maximum, FiO2 mean, FiO2 mini-
mum, number of FiO2 adjustments, total oxygen volume used, and
length of stay are also analysed by aManneWhitney U test with the
HodgeseLehmann estimator for location difference and appro-
priate CIs.

Agreementbetween research staff andAIRVO3RRwasattainedby
calculation of the mean difference between the two (bias) and
calculation of limits of agreement (plus orminus two paired standard
deviations) and BlandeAltman plots. For the density plots, nonpara-
metric kernel density estimates with a standardisation bandwidth of
10were overlaid on transparent histograms. For the large data sets of
one measurement per second per participant for the duration of the
study, every fifthmeasurementwas used tomanage the algorithm to
generate the plots. SAS version 9.4 was used.
3. Results

Key participant baseline characteristics are described in Table 1,
with additional characteristics provided in the online supplement
(Table S1). Fig. 1 is a Consolidated Standards of Reporting Trials
diagram. Median (IQR) cardiopulmonary bypass time was longer in
the manual oxygen adjustment group 159 min (122.5e234.5) than
that in the automated group 129.5 min (105e190).

The percentage of time per patient spent in the target SpO2
range was a median of 97.7 % (IQR: 87.9e99.2 %) and 91.3 % (IQR:
77.1e96.1 %) in the automated (n ¼ 28) and manual (n ¼ 28)
titration groups, respectively (Table 2). In the automated oxygen-
control group, significantly less time was spent below range, but
there was no significant difference in time above range, when
compared to that in the manually adjusted oxygen group (Table 2).
Fig. 2 is a box andwhisker plot showing how the proportion of time
inside the target range was distributed in participants receiving
automated andmanual oxygen strategies. Fig. 3 presents individual
participant density plots of the proportion of SpO2 values at
discrete levels compared between automated (blue) and manual
(red) oxygenation strategies. The proportion of time within the
target range analysed using a weighted linear model can be found
in the online supplement (Table S2).

Over the course of the study, the mean (±standard deviation)
FiO2 used was 26.8 % (6.1) with automated oxygen control and
26.3 % (5.8) with manual oxygen control; the estimated difference
(±standard deviation; p-value) was 0.07 percentage points (�2.18
to 2.76; p ¼ 0.64). The mean number of FiO2 adjustments in the
automated group was 2.1 (2.5) per participant, compared to 11.8
(11.4) in the manual group; the estimated difference (95 % CI; p-
value) was 8 (4e11; p < 0.001), and fewer adjustments were
needed in the automated group.

Mean and median lengths of ICU stay were significantly shorter
in the automated oxygen-control group than in the manual group
(Table 3). The distribution of other physiologic and device-related
variables, such as SpO2, FiO2, RR, and total oxygen volume used,
were not significantly different between the automated and
manual oxygen-control groups.

Mean difference (95 % CI) between simultaneous RR measure-
ments performed by manual count and by the AIRVO3 device were
not significantly different: �0.63 (�1.29 to 0.03; p ¼ 0.06) breaths
per minute, and the accompanying limits of agreement were�5.08
to 3.82 (See Fig. S1).

Nine participants were withdrawn from the trial prematurely,
seven from the manual oxygen group, and two from the automated
oxygen group. All primary endpoint data were lost for two partic-
ipants (both received manual oxygen control), so these participants
could not contribute to the analysis. Eight participants meeting
exclusion criteria (six with chronic obstructive pulmonary disease
and two with obstructive sleep apnoea) were inadvertently
enrolled in the study as these diagnoses were not apparent at the
time of randomisation: their data were retained in the analysis.
There were no device-related adverse events in either group (See
Fig. 1).

4. Discussion

Automated HFNOT significantly increased the time spent with
SpO2 inside a prespecified target SpO2 range compared with stan-
dard, manually adjusted oxygen, in extubated ICU patients
following elective cardiac surgery. The automated oxygen-control
system also significantly reduced the proportion of time spent
below the SpO2 range. These findings suggest that the AIRVO3
device with OptiO2 improves maintenance of a target SpO2 range
compared to manually adjusted oxygen delivered in a highly
monitored and controlled ICU environment. Furthermore, auto-
mated oxygen control was associated with fewer FiO2 setting
adjustments and in turn likely to have reduced clinician time spent
titrating oxygen.

The efficacy of the automated oxygen-control system used in
this study is comparable to other recent trials. To the knowledge of
the investigators, only two other randomised controlled trials have
assessed automated HFNOT in hospitalised adults, with median
proportions of time in range of 96 % in a hospital acute medical
ward9 and 97 % in an ICU.7 The comparator groups in each of these
trials received manually adjusted HFNOT with median proportions
of time in range of 71 % and 89 %. Compared to the previously
conducted ICU-based study that enrolled participants with mod-
erate to severe respiratory failure,7 the present study reports
distinct findings in participants with a relatively low oxygen
requirement (approximate mean FiO2: 26 %). In the ICU, tighter
control of SpO2 with manually titrated oxygen could reasonably be
expected in those with mild respiratory failure, compared to
moderate or severe respiratory failure. However, in the present
study, similar improvements in adherence to the target SpO2 range
were observed using automated oxygen titration in mild respira-
tory failure compared to manual oxygen titration, meaning that use
of this novel technology in the ICU can now be considered similarly
effective across a spectrum of respiratory failure severities.

Similar effects were observed in earlier trials, where automated
oxygen-control systemswere usedwith conventional forms of low-
to medium-flow oxygen. In a trial conducted outside of the ICU
low-medium-flow oxygen used for up to 3 days after abdominal or
thoracic surgery resulted in a mean 94 % of time in range in the
automated oxygen-control group compared to 62 % in the manual
group.10 During 3 h of oxygen therapy in an emergency depart-
ment, the mean time spent within range was 81 % for those
receiving automated low-flow oxygen and 52 % for manual low-
flow oxygen.11

Across these trials, the location of patient care appears to in-
fluence the accuracy of manually adjusted oxygen, with



Table 1
Study participant characteristics.

Categorical variables

All participants
N/56a (%)

Automated
N/28a (%)

Manual
N/28a (%)

Sex (Female) 12 (21.4) 4 (14.3) 8 (28.6)
Ethnicity
Asian 3 (5.4) 1 (3.6) 2 (7.1)
European 41 (73.2) 22 (78.6) 19 (67.9)
M�aori 7 (12.5) 2 (7.1) 5 (17.9)
Pacific 5 (8.9) 3 (10.7) 2 (7.1)

Smoking status N ¼ 54 N ¼ 26 N ¼ 28
Never 27 (50) 12 (46.2) 15 (53.6)
Current 3 (5.6) 1 (3.8) 2 (7.1)
Former 24 (44.4) 13 (50) 11 (39.3)

Obstructive sleep apnoea 6 (10.7) 1 (3.6) 5 (17.9)
Chronic obstructive pulmonary disease 2 (3.6) 0 (0.0) 2 (7.1)
Operation details
Coronary artery bypass graft 35 (62.5) 19 (67.9) 16 (57.1)
Valve surgery 32 (57.1) 15 (53.6) 17 (60.7)
Aortic valve surgery 19 (59.4)

N ¼ 32
9 (60)
N ¼ 15

10 (58.8)
N ¼ 17

Mitral valve surgery 19 (59.4)
N ¼ 32

10 (66.7)
N ¼ 15

9 (52.9)
N ¼ 17

Tricuspid valve surgery 6 (18.8)
N ¼ 32

2 (13.3)
N ¼ 15

4 (23.5)
N ¼ 17

Pulmonary valve surgery 0 (0.0)
N ¼ 32

0 (0.0)
N ¼ 15

0 (0.0)
N ¼ 17

Other surgery 17 (30.4) 10 (35.7) 7 (25)
Cardiopulmonary bypass used 56 (100) 28 (100) 28 (100)

Continuous variables

Automated N Mean (±SD) Median (IQR) Min to Max

Age (yrs) 28 64.7 (10.6) 67.5 (58.4e71.8) 39.5 to 84.9
BMI (kg/m2) 28 30 (7.4) 28.8 (25.8e31) 20.8 to 51.3
Cardiopulmonary bypass time (mins) 28 159.1 (74.9) 129.5 (105e190) 72 to 372
Respiratory rate (breaths per minute) 28 16.6 (3.7) 17 (14e19) 9 to 25
PEEP (cmH2O) 28 5.4 (1.2) 5 (5e5) 5 to 10
SaO2 (%) 28 96.4 (1.8) 96.5 (94.9e97.5) 93.5 to 99.8
SpO2 (%) 28 96.4 (1.6) 96 (95e97.5) 93 to 100
FiO2 28 0.3 (0.1) 0.3 (0.3e0.3) 0.2 to 1

Manual N Mean (±SD) Median (IQR) Min to Max

Age (yrs) 28 64.1 (11.9) 65.4 (61.2e73.4) 30.9 to 80
BMI (kg/m2) 28 30.6 (6) 29.8 (26.6e33) 20.6 to 48.3
Cardiopulmonary bypass time (mins) 28 185.7 (84) 159 (122.5e234.5) 54 to 403
Respiratory rate (breaths per minute) 28 17.8 (4.2) 18 (14.5e20.5) 9 to 26
PEEP (cmH2O) 28 5.8 (1.2) 5 (5e6.5) 5 to 8
SaO2 (%) 28 95.1 (5.7) 96.1 (95.2e97.1) 67.5 to 99.2
SpO2 (%) 28 95.5 (2.4) 95.5 (94e97) 90 to 100
FiO2 28 0.3 (0.1) 0.3 (0.2e0.3) 0.2 to 0.4

Abbreviations: BMI¼ body mass index, PEEP ¼ positive end-expiratory pressure, SaO2 ¼ arterial oxygen % sturation, SpO2 ¼ peripheral oxygen % saturation, FiO2 ¼ fraction of
inspired oxygen, SD ¼ standard deviation, IQR ¼ interquartile range, Min ¼ minimum, Max ¼ maximum, cmH2O ¼ centimetres of water pressure.

a Unless otherwise specified.

Table 2
Distribution of SpO2 in relation to SpO2 target range, compared between automated and manual oxygen control.

Distribution Comparison: Automated minus manual

Time SpO2 in range (%)

N Mean (±SD) Median (IQR) Min to Max Rank-based difference (95 % CI) P

Automated 28 94 (7.5) 97.7 (87.9e99.2) 74 to 100 4.79 (1.55e10.33) 0.01
Manual 26 84 (18.9) 91.3 (77.1e96.1) 15.9 to 100

Time SpO2 below range (%)

N Mean (±SD) Median (IQR) Min to Max Rank-based difference (95 % CI) P

Automated 28 3.9 (6.7) 0.9 (0.2e3.9) 0 to 25.9 �2.40 (�4.97 to �0.24) 0.03
Manual 26 9.6 (16.9) 3.5 (2.2e9.7) 0 to 84.1

Time SpO2 above range (%)

N Mean (±SD) Median (IQR) Min to Max Rank-based difference (95 % CI) P

Automated 28 2.2 (3.7) 0.3 (0.1e2.2) 0 to 13.7 �0.38 (�1.96 to 0.16) 0.31
Manual 26 6.4 (10.8) 1.4 (0e7.9) 0 to 36.3

Abbreviations: SpO2 ¼ peripheral oxygen % saturation, SD ¼ standard deviation, IQR ¼ interuartile range, Min ¼ minimum, Max ¼ maximum.
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Fig. 1. CONSORT diagram. Abbreviations: CONSORT ¼ Consolidated Standards of Reporting Trials, CPAP ¼ continuous positive airway pressure, IMV ¼ invasive mechanical
ventilation, FiO2 ¼ fraction of inspired oxygen, SpO2 ¼ peripheral oxygen % saturation, NHF ¼ nasal high fow.

Fig. 2. Boxplot distribution of proportion of time spent within SpO2 target range
comparing automated to manual oxygen control. The horizontal lines are the 25th,
50th (median), and 75th percentiles, the ◊ symbol is the mean, and the whiskers
extend from the minimum to maximum values. Abbreviations: SpO2 ¼ peripheral
oxygen % saturation.

Fig. 3. SpO2 density plot by participant. Blue plots ¼ automated oxygen. Red
plots ¼ manual oxygen. Abbreviations: SpO2 ¼ peripheral oxygen % saturation.

L.W. Kirton et al. / Critical Care and Resuscitation 26 (2024) 64e7068



Table 3
Distribution of ICU length of stay compared between automated and manual oxygen-control groups.

Length of stay in the ICU (hrs) Distribution Comparison: Automated minus manual

N Mean (±SD) Median (IQR) Min to Max Rank based difference (95 % CI) P

Automated 28 38.8 (19.9) 35.8 (23.8e48.3) 18 to 101.7 �21.83 (�29.83 to �7.10) 0.001
Manual 28 70.7 (47.1) 51.8 (44.4e70) 21.6 to 213.3

Abbreviations: ICU ¼ Intensive Care Unit, SD ¼ Standard Deviation, IQR ¼ Inter-quartile Range, Min ¼ Minimum, Max ¼ Maximum.
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progressively better performance from the ED, to postsurgical, to
medical inpatient, to ICU care, presumably relating to closer
nursing monitoring of vital signs. This observation suggests that
the magnitude of the increase in the time spent in range achieved
with an automated oxygen-control system is greater in non-ICU
settings. Even so, any reduction in exposure to hypoxaemia is
potentially desirable, and it is noteworthy that in this study,
automated oxygen control reduced time below the target
SpO2 range compared to oxygen adjusted manually by highly
skilled ICU nurses, providing one-to-one care, using continuous
oximetry, in a clinical setting where risks of postoperative pul-
monary complications and mortality are particularly high.12,13

Hypoxaemia has been associated with increased risk of adverse
postoperative outcomes including silent myocardial ischaemia14

and cardiorespiratory arrest.15 Additionally, perioperative tissue
hypoxia has been associated with increased risk of surgical site
infection16 and other major postoperative complications.17 While
differences in these clinically important outcomes were not
assessed, the study findings reinforce that automated oxygen
control represents the optimal oxygen delivery strategy for mini-
mising the time exposed to hypoxaemia.

Median proportion of time exposed to relative hyperoxaemia
(SpO2 > 96 %, with FiO2 � 21.5) was less than 1.5 % in both rando-
mised study arms. Other trials of automated HFNOT have reported
that compared to manually adjusted oxygen, the time spent
exposed to SpO2 levels that are above the target range can be
significantly reduced.7,11,18 Albeit with a heterogenous effect
depending on the underlying disease, exposure to hyperoxaemia
has been associated with increased morbidity and mortality,5,19,20 a
risk that, in this ICU-based study, appeared to be similarlymitigated
when oxygen was adjusted automatically or manually.

We acknowledge several limitations. Baseline characteristics
were not well balanced between the randomised groups; in
particular, the cardiopulmonary bypass time was longer in the
manual oxygen-control group. This likely contributed to the
observed longer duration of ICU stay in the manual oxygen group; a
finding that the investigators could not plausibly attribute to the
use of automated oxygen control. Potential bias may have occurred
due to the inability to blind investigators and patients to rando-
mised interventions. Furthermore, six of the first 10 participants
required little or no oxygen, resulting in a protocol amendment to
enrich the study population with more severely hypoxaemic par-
ticipants. Loss of pulse oximetry signal occurred in approximately
1 % of all SpO2 recordings made during the study. A reliable SpO2
signal is integral to the function of the OptiO2 automated oxygen-
control mechanism, and when the signal is lost, inaccuracies in
oxygen titration may expose patients to potential risk. Device
alarms warned study investigators of this problem, but alarming
repetitively can become counterproductive,21 as was observed in
two participants who were withdrawn due to clinical concern
about oximetry signal interruptions.

In conclusion, the automated closed-loop oxygen control with
HFNOT following extubation after major elective cardiac surgery
increased time spent within a target SpO2 range when compared to
that spent with manually adjusted oxygen.
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