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ABSTRACT

Background Non-invasive respiratory support is a
frequent indication for intermediate care unit (IMCU)
admission. Extending the possibilities of respiratory
support at the IMCU with high-flow nasal cannula
oxygen therapy (HFNC) may prevent intensive care

unit (ICU) transfer and invasive ventilation. However,
the safety and limitations of HFNC administration in
the stand-alone IMCU setting are not yet studied. This
study therefore aims to investigate to what extent and
in which patients HFNC can safely be administered at a
stand-alone mixed surgical IMCU.

Methods A case series, using retrospectively collected
data, was performed after the first year of introducing
HFNC at a stand-alone IMCU. The following variables
were collected: indication to start HFNG, vital parameters
and arterial blood gas measurements. Primary outcome
was 30-day mortality. Secondary outcome was transfer
to the ICU.

Results A total of 96 admissions were included.

The indications to start HFNC at the IMCU were
predominantly pathologies of pulmonary origin (n=67,
69.8%). Less frequent indications were prolonged
support postweaning (n=15), non-pulmonary sepsis
(n=7) and post-trauma resuscitation (n=6). The average
Pa0,/Fi0,ratio at start of HFNC was 152 (95% Cl 139 to
165). 30-day mortality was 7, of which 5 were admitted
with treatment restrictions (no ICU policy) and 2 deaths
were unrelated to HFNC. Transfer to the ICU occurred in
18 (18.8%) admissions, of which 12 received invasive
mechanical ventilation. Reason for ICU transfer was
mainly Pa02/FiO2 ratio<100 under maximum non-
invasive treatment (n=12, 66.7%). Application of HFNC
at the IMCU prevented 162 days of ICU admission.
Discussion Administration of HFNC at a stand-alone
surgical IMCU may be safe as it expands the range of
supportive possibilities and thereby reduces the need
for ICU admissions.Pulmonary indications to start

HFNC increase the risk of ICU transfer and mechanical
ventilation.

Level of evidence Level VI.

INTRODUCTION
Non-invasive respiratory support is a common
reason to admit patients to the intermediate care
unit (IMCU). Through extending the possibilities of
the respiratory capabilities at the IMCU, intensive
care unit (ICU) admission and mechanical ventila-
tion may be prevented.

Mechanical ventilation is almost always a limita-
tion of IMCUs, but an increase in the range of other

supportive respiratory care at IMCUs can reduce
the need to transfer patients from the IMCU to the
ICU.! In an IMCU in which the admitting specialist
remains in charge (a so-called ‘open’ format), this
reduces handovers to the intensivist. In this case, the
admitting specialist continues to provide specialized
care.> Whether extended possibilities can safely be
applied at a (stand-alone) IMCU and for which
patients, however, is not yet studied.

All IMCUs provide standard respiratory support,
which includes the administration of oxygen via
nasal cannula, nasal tube or (non-rebreathing)
oxygen mask.! Extended respiratory support,
which entails high-flow nasal cannula oxygen
therapy (HFNC), non-invasive mechanical venti-
lation (NIV) and invasive mechanical ventilation,
however, is less common. Especially the administra-
tion of HFNC at IMCUs is uncommon, as this was
only reported as a possibility at one IMCU.'?

HFNC is an oxygen administration method which
allows for delivering warmed and humidified gas
(air and oxygen) at very high flow rates via a nasal
cannula. This improves the oxygenation, decreases
respiratory work and improves patients' well-being
and is a useful option in patients with acute hypoxic
respiratory failure.* In addition, it has shown to
significantly decrease mortality and intubation rates
compared with standard oxygen therapy, poten-
tially making this technique a suitable replacement
for standard respiratory support.® ¢ Also, HFNC
can be used for acute respiratory failure when the
standard methods of respiratory support are insuf-
ficient and NIV or intubation are not (yet) indi-
cated.” However, hypercapnic respiratory failure is
a limitation of HFNC administration.

HFNC was recently implemented in our stand-
alone mixed surgical IMCU. The aim was to assess
the safety of HFNC provided at the IMCU.

METHODS

Study design and setting

A case series, using retrospectively collected data,
was conducted at the surgical IMCU of the Univer-
sity Medical Centre in Utrecht, a tertiary univer-
sity referral hospital in the Netherlands. This
independent, surgical IMCU admits patients from
all surgical disciplines, providing hemodynamic
monitoring and cardiovascular and respiratory
support including inotropic use and supplementary
oxygen. It has an open format with 24/7 super-
vision of surgeons with additional critical care
certifications for hemodynamic and respiratory

BM)

Plate JDJ, et al. Trauma Surg Acute Care Open 2018;3:e000179. doi:10.1136/tsaco-2018-000179 1


http://gut.bmj.com

support. Its limitations are non-invasive and invasive mechanical
ventilation, continuous renal replacement therapy and—until
recently—HFNC. A general mixed-specialty closed format ICU
run by intensivists is available for consultation and take over if
necessary. In case of maximum HFNC support, intubation at the
IMCU is required before patient transfer since transport with
HFNC is logistically not possible in our setting.

In July 2016, HFNC was implemented at the IMCU to
provide the possibility for extended respiratory support in
patients with non-hypercapnic hypoxemic respiratory failure.
The medical criterion to start HFNC was inadequate oxygen-
ation under supportive respiratory care with an oxygen mask
at 40%-100% oxygen, 10-15 L/min. To wean from HFNC, the
protocol was to first lower the FiO, and then the oxygen flow.
Subsequently, at HFNC settings of 30% FiO, with 30 L/min, a
switch to the (non-rebreathing) oxygen mask was considered.
These settings were lowered after assessment of the arterial
blood gas and pulse oximetry measurements at the discretion of
the physician (in collaboration with the nurses). A respiratory
therapist was not involved in this weaning process.

After training of the nurses and doctors with the equipment,
the first patient received HFNC at 15 July 2016. From that date
until 16 August 2017, all patients which received HFNC during
IMCU admission were included in this study.

According to the Institutional Review Board, the study was
not subject to the Medical Research Involving Human Subjects
Act and therefore the necessity of informed consent was waived.

Study variables: baseline

The following baseline variables were collected: age, sex, admis-
sion location, underlying diagnosis of hospital admission, the
admission duration at the IMCU, cardiovascular and pulmonary
comorbidities, the Sequential Organ Failure Assessment (SOFA)
score® and the American Society of Anesthesiologists (ASA) clas-
sification.” If an item of the SOFA score was not measured within
3 days before admission at the IMCU, this item was considered
normal. This approach assumes that there was—apparently—
no clinical reason to measure this and thus abnormalities are
unlikely.

Study variables: indication HFNC and vital signs

To explore the indication of HFNC and the actual patient condi-
tion at the start of HFNC, the following variables were collected:
indication to start (categorized in four categories: pathologies
of pulmonary origin, postweaning of mechanical ventilation
(ICU or postanesthesia care unit), sepsis (due to non-pulmonary
causes) and post-trauma resuscitation), vital parameters (heart
rate, mean arterial pressure, respiratory rate, saturation), labo-
ratory investigations (CRP and leukocyte count) and an arte-
rial blood gas within 6 hours of start of the HFNC, including a
calculation of the P/F ratio (PaO, of oxygen (PaO,)/fraction of
inspired oxygen (FiO,) ratio).

The administered FiO, of patients that received oxygen via
nasal cannula or tube before receiving HFNC, was calculated
according to previous measurements concerning intratracheal
FiO, for 2 and 4 L of oxygen per minute." The FiO, values
for 3, 5 and 6 L of oxygen administration per minute were,
respectively, intrapolated and extrapolated using their provided
formula. This has led to an approximated FiO, of 29.6% in 2L/
min, 32.75% for 3 L/min, 35.9% for 4L/min, 39.7% for 5 L/min
and 43.5% for 6 L/min. These values were based on a respiratory
rate of 15 per minute, in healthy subjects. However, it is known
that the FiO, alveolar value drops in ill patients. In addition,

low flow oxygen by cannula depends on breathing pattern.!!
To determine the P/F ratio at the time of ICU transfer (if appli-
cable), the set FiO, at the HFNC was used.

Study variables: utilization of HFNC

The utilization of HFNC was analyzed using the following vari-
ables: flow (in L/min) and FiO, (in percentage) at start, dura-
tion of the HFNC at the IMCU, maximal flow (in L/min) and
maximal FiO, (in percentage) during HFNC support. Whether
the ICU was consulted at the start or during HFNC administra-
tion was also reported.

Study outcome: mortality and ICU transfer

To assess the safety of HFNC at the IMCU, the 30-day mortality
after the start of HFNC was used as the primary outcome and
transfer to the ICU rate as secondary outcome. In our hospital,
HFNC was also occasionally used as maximal conservative
treatment in the (elderly) patient without chances of recovery
and non-ICU transfer policy. The overall 30-day mortality was
subdivided into deaths with and without restrictions to maximal
treatment.

The secondary outcome parameter, ICU transfer rate, was
complemented with both the arterial blood gas at transfer and
the reason for ICU transfer (intubation, NIV or other reasons).
Transfers from the IMCU via the operating room to the ICU
were not seen as a negative (or undesired) outcome, since these
patients had an underlying problem which needed surgical
therapy and thus were not transferred to the ICU for increased
respiratory support. Hence, HFNC administration at the IMCU
was classified as successful as the patient was subsequently trans-
ferred to the hospital ward or operating room and unsuccessful
if a patient was transferred to the ICU.

Statistical analyses
Continuous variables were described with the mean and the 95%
bias-corrected and accelerated Cls, to also describe the skewness
of the data. To analyze the associations between variables, the
following univariable analyses were performed: Kruskal-Wallis
tests (continuous outcomes) and the Fisher’s exact test (categor-
ical variables). In comparing the successful versus unsuccessful
administrations of HFNC, deaths at the IMCU were excluded
since these patients were admitted for another reason (maximum
supportive care) and hence, appropriateness of HFNC admis-
sions could not be determined. A multivariable logistic regres-
sion analysis to identify predictors for ICU transfer was not
performed due to too few events.

Throughout the analyses, a level of significance of 0.05 was
used. All statistical analyses were performed using R software
for statistical computing V.3.3.2,'> with the additional package

‘bootstrap’.!?

RESULTS

An overview of the baseline characteristics of admissions at the
IMCU during the study period is provided in table 1. A total of
96 admissions were included.

Indications to start HFNC

The indications for HFNC were predominantly due to pulmo-
nary pathologies (n=68, 70.8%) (table 2). Postweaning (n=15),
non-pulmonary sepsis (n=7) and post-trauma resuscitation
(n=6) were less frequent indications to start HENC at the IMCU.
Of the patients with atelectasis, four also had pleural effusions
due to side effects from fasciitis, pancreatitis or vascular disease.
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Table 1 Baseline characteristics of admissions for high-flow nasal
cannula oxygen therapy

Total, n=96 (%)

Sex, male (%)
Age, mean (95% Cl)

70 (72.92%)
61.9 (C1 58.3 to0 65.4)

Admission location, n (%)

Emergency room 16 (16.7%)
Intensive care unit 27 (28.1%)
Other hospital 4 (4.2%)
Recovery unit 10 (10.4%)
Hospital ward 39 (40.6%)
Underlying diagnoses, n (%)
Trauma 36 (37.5%)
Postoperative abdominal surgery 26 (27.1%)
Esophagogastric bypass surgery 15 (15.6%)
Extra-abdominal surgery 8(8.3%)
Severe necrotizing tissue disease 3(3.11%)
Exchange bed 2 (2.1%)
Other 6 (6.3%)
Admission duration in hours, mean (BCA 95% Cl) 98.8 (78.9 to 118.7)
Comorbidity, n (%)
Cardiovascular 50 (52.1%)
Pulmonary (COPD/asthma) 8(8.3%)
Pulmonary (other) 4 (4.2%)

SOFA score, mean (BCA 95% Cl)
ASA classification, n (%)
| 27 (28.1%)
Il 30 (31.3%)
N 37 (38.5%)
\% 2 (2.1%)

3.7(3.3t04.1)

This table shows the baseline characteristics of all admissions at the intermediate
care unit, which received high-flow nasal cannula oxygen therapy from 15 July 2016
to 16 August 2017.

ASA, American Society of Anesthesiologists; BCA, bootstrapped confidence interval,
COPD, chronic obstructive pulmonary disease; SOFA, Sequential Organ Failure
Assessment.

The pleural effusion in the fasciitis and abdominal aortic aneu-
rism patients were presumed reactive and therefore drained,
after which the respiratory status improved and patients were
weaned from HFNC within a couple of hours. In the vascular
patients, the pleural effusion was supposed to reflect a (partial)
fluid overload in patients with decreased cardiac function. No
draining was performed in these patients.

Vital signs at the start of HFNC
Table 3 shows the vital signs at the start of HFNC at the IMCU.
There were no significant differences in vital signs per indication.

Utilization of HFNC at the IMCU

On average, the starting values of the HFNC at the IMCU
were 38 L/min flow (95% CI 36 to 40) and 59% FiO, (95% CI
57.0 to 61.5). The average duration of administered HFNC
was 40.4 hours (95% CI 33.5 to 49.3). Maximum settings used
during IMCU admission were on average 42 (95% CI 40 to 43)
L/min and 68% (95% CI 65 to 71) FiO,. There were no (signifi-
cant) differences in utilization per indication or underlying diag-
noses. In total, HFNC was administered for 3878 hours (162

Table 2 Indications to start high-flow nasal cannula oxygen therapy
Total, n=96 (%)
Pulmonary 67 (69.8%)
Pneumonia 21 (21.9%)
Atelectasis with pleural fluid 11 (11.5%)
Combination of pulmonary causes 10 (10.4%)
Fluid overload 10 (10.4%)
ARDS 1(1.0%)
Pneumothorax 4 (4.2%)
Sputum stasis 3(3.1%)
Pulmonary embolism 3(3.1%)
Aspiration pneumonia 2 (2.1%)
Morphine intoxication 1 (1.0%)
Postweaning 15 (15.6%)
From recovery unit 12 (12.5%)
From ICU 3(3.1%)
Sepsis (non-pulmonary) 7 (7.3%)
Post-trauma resuscitation 7 (7.3%)

This table shows the indications to start high-flow nasal cannula oxygen therapy at
the intermediate care unit.
ARDS, acuterespiratory distress syndrome; ICU, intensive care unit.

days) during the study period. The intensivist was consulted in
41 (42.7%) admissions.

Mortality

The 30-day mortality was seven (table 4). Of these deaths, five
were admitted at the IMCU with treatment restrictions (policy at
admission was to not admit at the ICU anymore, due to metas-
tases (n=2) or bad general condition (n=3)). Of the two deaths
without treatment restrictions, one died at the hospital ward 5
days after the end of HFNC treatment at the IMCU; this patient
died of an intra-abdominal bleeding with unknown cause. The
other was discharged home in good medical condition, although

Table 3 Vital signs at the start of high-flow nasal cannula oxygen
therapy

Mean (BCA 95% Cl) Missing, n (%)

Heart rate 95 (91 to 99) 10 (10.4 %)
Mean arterial pressure 92.90 (89.42 to 96.53) 10 (10.4%)
Respiratory rate 20 (19 to 22) 12 (12.5%)
Spo, 94 (93 to 94) 10 (10.4%)
pH 7.41 (7.40 to 7.43) 24 (25.0%)
pCo, 39.6 (38.2t0 41.1) 24 (25.0%)
po, 72.7 (69.4 to 76.8) 24 (25.0%)
HCO, 24.8 (23.9 t0 25.6) 24 (25.0%)
BE 0.12 (=0.90 to 1.04) 24 (25.0%)
Std. HCO, 24.8 (24.0 to 25.5) 28 (29.2%)
Saturation 94% (93 to 94) 25 (26.0%)
P/F ratio 152.7 (139.8 to 166.0) 28 (29.2%)
CRP 163 (144 to 185) 9 (9.4%)

Leukocyte count 13.0(11.82 to 14.21) 7 (7.3%)

This table shows the vital parameters, arterial blood gas values and laboratory
investigations just before the start of high-flow nasal cannula oxygen therapy at the
intermediate care unit.

CRP, C reactive protein; BE, base excess; P/F, PaOleiOZ.
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Table 4 Outcome of high-flow nasal cannula therapy at the
intermediate care unit

Total, n=96
30-day mortality 7 (7.3%)
Treatment restrictions™® 5 (5.2%)
No treatment restrictions 2 (2.1%)
Transfer to the ICU, total 24 (25.0%)
Via operation room 6 (6.3%)
Directly, for 18 (18.8%)
Intubation 12 (12.5%)
NIV 5 (5.2%)
Continuation high-flow oxygen (+RRT) 1 (1.0%)

This table shows the mortality and transfer to the ICU rate in the studied
population. It shows the 30-day mortality as well as transfer to the ICU rate and
indications for this ICU transfer.

*Oncologic (metastatic) patients or admissions for maximal supportive care at the
IMCU (a no-ICU policy at admission).

ICU, intensive care unit; IMCU, intermediate care unit; NIV, non-invasive ventilation;
RRT, renal replacement therapy.

with the wish for euthanasia. The eventual cause of death was
unknown.

Transfer to the ICU

A total of 18 (18.8%) admissions were transferred to the ICU.
The reason for ICU transfer was a low P/F ratio (mean 75.3
(95% CI 67.19 to 83.15), all below 100) in 12 admissions,
hypercapnia in 3 admissions, shock in 1, intolerance for HFNC
in 1, renal replacement therapy in 1 and clinical manifestations
of respiratory muscle failure in 1 admission. Mean time from
start HFNC to ICU transfer was 38.32 hours (95% CI 26.05 to
54.89).

Of these 18 ICU transfers, 12 (66.7%) received invasive
mechanical ventilation, 5 received non-invasive mechanical
ventilation and 1 was transferred for renal replacement therapy
while continuing HFNC. The 30-day mortality of ICU transfers
was 0.

In total, of the IMCU population that received HFNC, 12.5%
required invasive mechanical ventilation. Of the patients which
were transferred to the ICU for invasive mechanical ventilation,
12 (70.6%) were immediately transferred after initial intensivist
consultation, while 5 were transferred after potential delay
between ICU consultation and transfer.

The studied variables at admission, distinguished by those in
who HFNC was successfully (transferred to ward or operating
room) or unsuccessfully (transferred to ICU) administered are
shown in table 5. Of all the unsuccessful cases, 10 (55.6%)
were initially admitted from the hospital ward, 4 from the
emergency room, 3 from the ICU and 1 from the postanes-
thesia care unit.

Unsuccessful admissions were nearly always (n=16, 88.9%)
admissions which received HFNC for pulmonary indications. Per
pulmonary indication to start HFNC, five admissions (38.6%)
with atelectasis and pleural fluid, six admissions with pneumonia
and three with a combined pulmonary problem were transferred
to the ICU. This did not occur in postweaning or sepsis (due
to non-pulmonary indications) admissions. Of the post-trauma
resuscitation admissions, three admissions (all with pulmonary
contusion) were transferred to the ICU.

DISCUSSION

This study is the first to report to what extent and for which
patients HFNC can safely be applied at the IMCU. The observed
30-day mortality was seven (7.3%). However, these included
five admissions with treatment restrictions at admission, while
the other deaths were not related to the HFNC treatment. Trans-
fers to the ICU (18.8%) occurred mainly in case HFNC was initi-
ated for pulmonary indications or for post-traumatic pulmonary
contusion. Patients with atelectasis with pleural fluid, pulmonary
contusion or pneumonia are at highest risk for ICU transfer.
Transferred patients (94.5%) received (non)-invasive mechan-
ical ventilation at the ICU, most commonly due to low P/F ratio
(<100) under maximum HFNC settings.

These findings indicate that the range of supportive respiratory
care at IMCUs may safely be expanded with HFNC, provided
there is sufficient knowledge and adequate triage. Since these
patients were otherwise cared for on the ICU, this could save—
costly—ICU capacity for the more severe patients (in the present
study >1601ICU days). However, the possibility of HFNC at the
IMCU could also have decreased the threshold for its admin-
istration. Although this perhaps means that not every HFNC
patient at the IMCU would have been admitted at the ICU, it
may still be preferable to the oxygen mask, as this is reported
to significantly decrease the in-hospital mortality and need of
mechanical ventilation as compared with conventional oxygen
therapy.* ¢ On the other hand, the low mean observed P/F ratio
of 152 (95% CI 139.8 to 166.0) indicates that most patients
are at the more severe end of the spectrum of lung function
limitation before the start of HFNC,' contradicting a decreased
threshold for the start of HFNC.

This study also provides a few tools for the physician to recog-
nize those patients at risk for ICU transfer and mechanical venti-
lation, namely those patients with atelectasis with pleural fluid
and pneumonia. For those patients, timely consultation of an
intensivist should be considered. However, to truly adequately
recognize patients at risk for ICU transfer, future research should
focus on multivariable prediction of this outcome.

Earlier observational research toward the safety of administra-
tion of HFNC has been performed at the ICU. One study (n=38)
showed that—in patients with a mean PF ratio of 102 (SD of
23)—the ICU mortality was 7.9% with an invasive mechanical
ventilation rate of 23.7%.% In another, randomised controlled
trial (n=106) in HFNC patients with an PaO,/FiO, of 157
(SD of 89), the ICU mortality was 11% and 90-day mortality
was 129%. The observed invasive mechanical ventilation rate
was 389%.° This present study is in line with these previous ICU
reports in the context of a similar 30-day mortality. Although—
as discussed before—our IMCU included patients with restric-
tions to treatment (especially restrictions in ICU admission). On
the other hand, our case-mix was likely different from that of
the ICU in that the IMCU admitted mainly single organ failure
patients, as indicated by the relatively low SOFA score of 3.7
(95% CI 3.3 to 4.1). This underlines the importance of adequate
triage.

Furthermore, since deteriorating HFNC patients frequently
require mechanical ventilation, it is a necessity to have (rapid)
backup from an adequately functioning ICU. Especially since
HFNC in a stand-alone IMCU potentially delays ICU transfer,
with subsequent acute need for mechanical ventilation and delay
in deposition.

This study did not assess the safety of HFNC administra-
tion by comparing its use at the IMCU versus the ICU setting.
However, we believe that the absence of any HFNC-related
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Table 5 Successful administration of high-flow oxygen therapy at the intermediate care unit.

Mean arterial pressure

Respiratory rate
SpO

2

Arterial blood gas

93.86 (89.74, 98.07)

19.83 (18.08, 21.86)
93.64 (93.03, 94.27)

pH 7.42 (7.40, 7.43)
pcCo, 39.40 (37.74, 41.30)
pO, 73.75 (70.00, 78.44)
HCO, 24.93 (23.91, 25.87)
BE 0.42 (-0.80, 1.52)
Std. HCO, 24.97 (23.97, 25.86)
Saturation 0.94 (0.93, 0.95)

23 (30.3%)

Successful Unsuccessful
(transfer to OR/ward) (transfer to ICU)
76 (79.2%) 18 (18.8%)
Total* n (%) Missing, n (%) n (%) Missing, n (%)
Indication to start high-flow oxygen therapy 0(0%) 0 (0%)
Pulmonary 49 (64.5%) 16 (88.9%)
Postweaning (from ICU or OR) 15 (19.7%) 0 (0.0%)
Sepsis (no focus in lungs) 7(9.2%) 0(0.0%)
Post-trauma 5 (6.6%) 2 (11.1%)
Underlying diagnosis of admission 0 (0%) 0 (0%)
Trauma 25 (32.89%) 10 (55.56%)
Postoperative abdominal surgery 22 (28.95%) 4(22.22%)
Esophagectomy surgery 14 (18.42%) 1 (5.56%)
Extra-abdominal surgery 7(9.21%) 0(0.0%)
Other 4 (5.26%) 2 (11.11%)
Severe necrotizing soft tissue disease 2 (2.63%) 1 (5.56%)
Exchange bed 2 (2.63%) 0 (0.0%)
Vital parameters 10 (13.2%) 0 (0%)
Heart rate 94.14 (90.06, 98.71) 99.28 (89.33, 112.78)

91.06 (84.07, 98.11)

20.67 (18.50, 23.17)
93.17 (92.11, 94.33)

1(5.6%)

7.40(7.37,7.42)
40.06 (37.83, 43.00)
69.29 (63.25, 82.56)
24.22 (22.43,25.71)
-0.77 (-2.98, 0.93)
24.29 (22.58, 25.51)

0.93(0.92, 0.94)

Laboratory investigations
CRP 152.44 (130.45, 176.97)

Leukocyte count 12.90 (11.60, 14.47)

8 (10.5%) 202.59 (164.27, 246.94) 1(5.6%)
7(9.2%) 12.90 (10.22, 15.35) 0 (0%)

This table shows the indication to start high-flow nasal cannula oxygen therapy, underlying diagnoses, vital parameters and arterial blood gas measures for both patients for
whom high-flow nasal cannula oxygen therapy was successfully and unsuccessfully administered.

Percentages are shown per column and Cls are 95% bias-corrected and accelerated Cls.

*The total does not add up to 100%, since there were two deaths at the IMCU, which were excluded from these analyses.

CRP, C reactive protein; IMCU, intermediate care unit; OR, operating room.

(30-day) mortality in these 96 patients indicates that adminis-
tration of HFNC in this setting may be safe for non-hypercapnic
hypoxia patients.

Since our low numbers of events hampered a valid—multivari-
able—identification of HFNC patients at risk for ICU transfer
(and mechanical ventilation), this should also be the focus of
further research. With the added knowledge that IMCU may be
a safe setting to administer HFNC, an important first step can be
taken in the process of acquiring this knowledge. Furthermore,
in-depth analysis for specific subgroups of patients (eg, thoracic
trauma or acute pancreatitis) was not possible due to the hetero-
geneous population of included patients, which reflects common
practice at our IMCU.

CONCLUSIONS

The application of HFNC at a stand-alone surgical mixed
IMCU may be safe and expands the range of respiratory support
possibilities, reducing the need for ICU admissions. Pulmonary

indications to start HFNC (especially atelectasis with pleural
fluid and pneumonia) increase the risk of ICU transfer and
mechanical ventilation. Further research is needed to identify
risk factors for this ICU transfer.
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