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BACKGROUND: Hospitals expanded critical care capacity
during the COVID-19 pandemic by treating COVID-19
patients with high-flow nasal cannula oxygen therapy
(HFNC) in non-traditional settings, including general in-
ternal medicine (GIM) wards. The impact of this practice
on intensive care unit (ICU) capacity is unknown.
OBJECTIVE: To describe how our hospital operational-
ized the use of HFNC on GIM wards, assess its impact on
ICU capacity, and examine the characteristics and out-
comes of treated patients.

DESIGN: Retrospective cohort study of all patients treated
with HFNC on GIM wards at a Canadian tertiary care
hospital.

PARTICIPANTS: All patients admitted with COVID-19
and treated with HFNC on GIM wards from December
28, 2020, toJune 13, 2021, were included.

MAIN MEASURES: We combined administrative data on
critical care occupancy daily with chart-abstracted data
for included patients to establish the total number of
patients receiving ICU-level care at our hospital per day.
We also collected data on demographics, medical comor-
bidities, illness severity, COVID-19 treatments, HFNC
care processes, and patient outcomes.

KEY RESULTS: We treated 124 patients with HFNC on
the GIM wards (median age 66 years; 48% female). Pa-
tients were treated with HFNC for a median of 5 days (IQR
3 to 8); collectively, they received HFNC for a total of 740
hospital days, 71% of which were on GIM wards. At peak
ICU capacity strain (144%), delivering HFNC on GIM
wards added 20% to overall ICU capacity by managing
up to 14 patients per day. Patients required a median
maximal fraction of inspired oxygen of 80% (IQR 60 to
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95). There were 18 deaths (15%) and 85 patients (69%)
required critical care admission; of those, 40 (47%) re-
quired mechanical ventilation.

CONCLUSIONS: With appropriate training and re-
sources, treatment of COVID-19 patients with HFNC on
GIM wards appears to be a feasible strategy to increase
critical care capacity.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), a potentially fatal
infection caused by severe acute respiratory syndrome coro-
navirus 2 virus, was declared a pandemic by the World Health
Organization on March 11, 2020." Surges in community
spread of COVID-19 placed immense pressures on hospitals,
and in particular, intensive care unit (ICU) capacity.>”
Among the many ways that hospitals augmented capacity in
response to strained ICU resources was the expansion of
critical care delivery into non-traditional spaces, including
the provision of high-flow nasal cannula oxygen therapy
(HFNC) on general internal medicine (GIM) wards.”

HFNC is an oxygen delivery system capable of providing
100% humidified oxygen at a flow rate of up to 60 liters per
minute (Ipm). Studies in patients with non-COVID-19-related
acute hypoxemic respiratory failure demonstrated that HFNC
reduced intubation rates and mortality when compared to
conventional oxygen therapies, including oxygen delivered
by nasal prongs or face masks.® ’ Emerging data demonstrate
that HFNC has similar efficacy for patients with COVID-19,
both in and outside of critical care settings.*'* Other benefits
of HFNC include decreasing anatomic dead space, improving
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work of breathing and oxygenation, generation of positive
pressure, reducing entrainment of room air, and improving
secretion clearance.'* Prior to the COVID-19 pandemic, its
use was typically restricted to ICU-type settings.'> However,
during the pandemic, using HFNC has become common in the
management of patients with COVID-19-induced acute hyp-
oxemic respiratory failure, both in the ICU and on GIM
wards.'®

In response to increasing COVID-19 cases and pressure on
critical care resources at our hospital, we began treating pa-
tients with COVID-19 requiring HFNC on GIM wards in
December 2020. However, the impact of such practice on
ICU capacity is unknown. We describe how our center oper-
ationalized the use of HFNC on the GIM wards and examine
the effect of implementing ward-based HFNC on ICU capac-
ity at our hospital. We also examined the characteristics and
outcomes of treated patients.

METHODS
Study Setting

We conducted a retrospective cohort study of patients treated
with HFNC on GIM wards at Sunnybrook Health Sciences
Centre, a 690-bed (approximately 70 ICU beds) tertiary care
academic hospital in Toronto, Canada, from December 28,
2020, to June 13, 2021. Ontario (population of 14.8 million)
experienced its second and third wave of the COVID-19 pan-
demic from September 2020 to March 2021, and from March to
June 2021, respectively.® At the peak of wave three, just under
half of Ontario’s approximately 2000 ICU beds were occupied
by patients with COVID-19, and there were greater than 30,000
new cases weekly (34.4 cases per 100,000).> 7

Implementation of HFNC on General Medical
Wards

HFNC was initiated in patients with refractory hypoxemia
(oxygen saturation less than 88%) despite maximally deliv-
ered conventional oxygen therapy (e.g., nasal prongs, venturi
mask), and not solely in response to low PaO,:FiO, ratios.
This treatment approach is recommended by the National
Institutes of Health and used in other centers globally.'®2°
At our hospital, HFNC was delivered using Airvo™ 2, a
compact nasal high-flow system that delivers Optiflow nasal
high-flow therapy. Patients were started on an initial flow of
40 Ipm and their previous FiO, from conventional oxygen
therapy (usually FiO, 1.0). Settings were titrated to achieve
SpO, > 92% using the lowest possible FiO, to avoid the risks
associated with hyperoxygenation. Patients were considered
for intubation/ICU transfer using the following criteria’: he-
modynamic instability (systolic blood pressure below 90
mmHg, mean arterial pressure below 65 mmHg or require-
ment for inotropic support), neurological deterioration (Glas-
gow coma scale below 12 points), or worsening respiratory

failure defined as any two of the following: respiratory rate >
40 breaths per minute (bpm), no improvement in work of
breathing, copious secretions, pH < 7.35, or SpO, < 90% for
5 min.

At our hospital, delivering HFNC on GIM wards required a
multidisciplinary approach, with support from respiratory
therapy (RT) and ICU staff, and antecedent training for GIM
physicians and nurses (Appendix 1). In preparation for pro-
viding HFNC on the GIM wards, an intensivist and RT
delivered an interactive educational session for the GIM phy-
sicians that included (1) technical information about HFNC,
(2) evidence for its use in hypoxemic respiratory failure, (3)
evidence for its use in treating patients with COVID-19, and
(4) patient selection, monitoring considerations, oxygen ther-
apy titration, and indications for transfer to ICU. We arranged
for the ICU outreach team to check in daily with the GIM ward
physicians and nurses to monitor the status of patients with
COVID-19 on HFNC who were felt to be at risk for clinical
deterioration or who required time-sensitive assessments.

Respiratory therapists worked with an advanced practice
nurse to develop and deliver educational materials to GIM
ward nurses in advance of implementation, including an in-
troductory video, a mobile application that simulates Airvo™
2’s interface, and a quick reference document. An RT con-
ducted training sessions in the days prior to implementation
focusing on principles of therapy and operation of the Airvo™
2 device. Finally, just-in-time training was provided by RT to
the ward nurse upon initiation of HFNC. We used a coman-
agement model between RT and nursing whereby GIM ward
nurses could titrate the HFNC oxygen settings, with support
from the RT team who regularly rounded on the patients. One
RT was responsible for caring for all patients on the GIM ward
receiving HFNC (which ranged from 1 to 14 during the study
interval). Recognizing that monitoring and caring for patients
with moderate-to-severe hypoxemic respiratory failure re-
quired greater resources, the hospital adjusted the nursing
staffing ratios (1 nurse to 3—4 patients) on the GIM COVID
ward. We also employed remote continuous oxygen saturation
monitoring of patients on HFNC from outside rooms, which
reduced the number of times nurses needed to enter patient
rooms for the purpose of checking oxygenation status.

Prior to opening the ward for patients receiving HFNC, air
balancing to negative pressure was implemented along with
enhancements in ventilation. All patients on the ward during
their period of infectivity with COVID-19 were managed with
appropriate personal protective equipment (PPE), including the
use of fit-tested N95 masks (as HFNC is considered an aerosol-
generating medical procedure), and safety officers were present
to supervise donning and doffing of PPE. We also improved
signage with PPE reminders to ensure staff safety.”!

Study Patients

We included all patients who were admitted to Sunnybrook
Health Sciences Centre with a diagnosis of COVID-19 and



1162 Silverstein et al.: Effect of Ward-Based High-Flow Nasal Cannula Oxygen Therapy JGIM

treated with HFNC on GIM wards from December 28, 2020,
to June 13, 2021 (time frame HFNC was offered on GIM
wards). HFNC could have been initiated on GIM wards, in the
ICU, or in the emergency department (ED). We excluded
patients solely treated with HFNC outside the GIM ward
(e.g., only in the ED or ICU) or patients that did not receive
HFNC during their hospitalization.

Data Sources

We performed a retrospective chart review of Sunnybrook’s
electronic medical record to identify patients admitted with
COVID-19 and treated with HFNC on GIM wards. Using a
database that includes all patients admitted to our hospital with
COVID-19, two investigators (WKS, JSZ) screened medical
records and identified patients treated with HFNC on GIM
wards. We used administrative data to measure critical care
occupancy daily, which we combined with chart-abstracted
data for patients treated with HFNC on GIM wards, to estab-
lish the total number of patients receiving ICU-level care at
our hospital per day. We considered patients receiving HFNC
on GIM wards as patients receiving ICU-level care since
HFNC are traditionally offered in the ICU."> For eligible
patients, six investigators (WKS, JSZ, IN, ASW, BMW, LS)
manually extracted study data, including patient demograph-
ics, medical comorbidities, illness severityzz’ 23, COVID-19
treatments, COVID-19 vaccination status, HFNC care pro-
cesses, and patient outcomes (see Appendix 2 for all
variables collected). All investigators first extracted data for
the same three patients to ensure consistency of abstraction.

Data Analysis and Ethical Considerations

To estimate the effect of providing HFNC on GIM wards on
ICU capacity, we measured ICU capacity strain daily. We
calculated daily ICU capacity strain by dividing the total
number of patients receiving ICU-level care by the number
of available physical ICU beds. During the study period, other
locations where patients received ICU-level care included the
ED, and ICU surge spaces (e.g., perioperative units, coronary
care units). This data allowed us to determine the ICU capacity
added to our hospital by providing HFNC on GIM wards.
Daily ICU strain capacity was analyzed using Microsoft Excel
(Redmond, WA).

We analyzed patient demographics, medical comorbidities,
illness severity, COVID-19 treatments, vaccination status,
HFNC care processes, and patient outcomes using simple
descriptive statistics in SAS (Cary, NC). We also examined
the outcomes of patients who were started on HFNC on GIM
wards, as well as patients who received maximal FiO, less
than 70% compared to those who received maximal FiO,
greater than 70%. Maximal FiO, was defined as the maximum
FiO, that was applied to patients (regardless of duration). We
reported continuous variables as mean and standard deviation
(SD) or median and interquartile ranges (IQR), and categorical
variables as counts and proportions. We used univariate

statistics including Wilcoxon-rank sum and chi-square tests
where appropriate.

Sunnybrook Health Sciences Centre’s Research Ethics
Board approved this study.

RESULTS
Patient Demographics

Between December 28, 2020, and June 13, 2021, 545 patients
with COVID-19 received care on GIM wards. Of these, 143
(26%) received HFNC at some point during hospitalization;
124 (87% of all patients who received any HFNC) had some
or all of their HFNC delivered on the GIM ward. Table 1
summarizes the demographic characteristics of the 124 pa-
tients treated with HFNC on GIM wards. The median patient
age was 66 years (IQR 52 to 77), 60 (48%) were female, and
the median Charlson comorbidity index score was 3 (IQR 2 to
5). The median modified APACHE score at admission was 25
(IQR 17 to 33). The mean admission C-reactive protein level
was 105.4 mg/L (SD =+ 68.8), mean lymphocyte count was 0.7
(SD +0.5), and approximately 50 (41%) patients had an acute
kidney injury on admission. No patients were fully vaccinated
against COVID-19 (mass vaccination programs in Ontario
commenced during the study interval).

ICU Capacity Strain

From December 28, 2020, to June 13, 2021, 124 included
patients with COVID-19 received HFNC for a total of 740
hospital days; 524 (71%) of these days were delivered on GIM
wards. Figure 1 shows the number of patients receiving ICU-
level care during our study period, including patients admitted
to standard ICU beds, surge ICU beds, and patients receiving
HFNC on GIM wards. Appendix 3 outlines the number of
patients admitted the to ICU for non-COVID indications. The
median number of patients treated with HFNC on GIM wards
per day was 2 (IQR 1 to 5). However, during the pandemic’s
third wave (April 1 to May 15, 2021), as many as 14 patients
requiring HFNC received care on our GIM ward on a single
day (the highest census during this period on the GIM
COVID-19 ward was 46 patients). ICU capacity strain, includ-
ing patients requiring HFNC on GIM wards, ranged from 85
to 144% during the study period. Figure 2 summarizes the
additional ICU capacity provided by using HFNC on GIM
wards, which was as high as 20% during the peak of the
pandemic’s third wave.

HFNC Care Processes

Table 2 outlines HFNC care processes. The majority (N=102;
82%) of HFNC was initiated on GIM wards. Patients who
required HFNC received it for a median of 5 days (IQR 3 to 8)
during their hospitalization; the median number of days pa-
tients were treated with HFNC on the GIM ward was 3 (IQR 2
to 6), where they had a median of 3.5 (IQR 2.9 to 4.3) RT
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Table 1 Baseline Patient Characteristics

Characteristic

N=124

Age, median (IQR)

65.5 (51.5 to 76.5)

Sex at birth (F, %) 60 (48.4%)

Comorbiditiest
Diabetes mellitus 39 (31.5%)
Coronary artery disease 18 (14.5%)
Solid organ malignancy 16 (12.9%)
Non-COPD lung disease 10 (8.1%)
Congestive heart failure 9 (7.3%)
Chronic kidney disease 9 (7.3%)
Stroke 6 (4.8%)
COPD 5 (4.0%)
Dementia 4 (3.2%)
Peripheral arterial disease 5 (4.1%), 1 missing
Connective tissue disease 3 (2.4%)

Organ transplant 3 (2.4%)

Hematologic malignancy 1 (0.8%)
Immunosuppressive medications 10 (8.1%)
Vaccine status

Full 0

Partial 22 (17.7%)

None 102 (82.3%)
Obesity 25 (25.8%), 27 missing
Smoking

Never 89 (73.6%)

Current 1 (0.8%)

Past 31 (25.6%), 3 missing
Pregnant 1 (0.8%)
Charlson score, median (IQR)T 3 (1.5t 5)

0-1 31 (29.0%)

2-3 21 (19.6%)

>4 55 (51.4%)

Missing 17
Days from symptom onset to hospitalization, 8 (5 to 10)
median (IQR)

Transfer from other acute care hospital 16 (12.9%)
mAPACHE score, median (IQR)T 25 (17 to 33), 21
missing

Admission vital signs, median (IQR)f
Heart rate (bpm)

Mean arterial pressure (mmHg)
Respiratory rate (brpm)
Temperature (°C)

Acute kidney injury at admissionf
CRP (mean + SD)f

96 (84 to 110), 18
missing

88.5 (74.0 to 99.0), 2
missing

24 (20 to 28), 22
missing

37.4 (36.7 to 38.2), 19
missing

50 (41%), 2 missing
105.4 (= 68.8), 26

missing

Dexamethasone 124 (100%)
Remdesivir 35 (28.2%)
Tocilizumab 84 (80.8%)*
Antibiotics (for secondary pneumonia) 76 (61.3%)
Anticoagulation

Therapeutic 19 (15.3%)

Prophylactic 104 (83.9%)

None 1 (0.8%)

#Some totals may not add up due to missing data

*Tocilizumab first prescribed starting on February 10, 2021. There
were 104 eligible patients for treatment

IOR, interquartile range;, COPD, chronic obstructive pulmonary
disease; mAPACHE, modified APACHE; CRP, C-reactive protein;
bpm, beats per minute; brpm, breaths per minute; SD, standard
deviation

assessments per day. The median maximal fraction of inspired
oxygen of patients on the GIM ward was 80% (IQR 60 to
95%) and the median maximal flow was 60 Ipm (IQR 55 to
60). All patients who received HFNC on medical wards were
treated with dexamethasone, and 35 (28%) received
remdesivir. Tocilizumab was first prescribed to patients at

our hospital on February 10, 2021. Of the 104 patients
discharged after that date, 84 (81%) received tocilizumab.
Antibiotics were administered for a presumed secondary bac-
terial infection to 76 (61%) patients receiving HFNC on GIM
wards.

Patient Outcomes

Table 3 outlines outcomes of patients that received HFNC on
the GIM ward. The median hospital length of stay was 15 days
(IQR 10 to 27.5), and 18 (15%) patients died during hospital-
ization. Of the 18 that died, 11 died in the ICU and 7 died on
the GIM ward. Most ICU patients died despite mechanical
ventilation and maximal medical therapy. The majority of
those that died on the ward were treated with a comfort
measures approach at the end of life. Formal palliative care
consultation was requested for 12 (10%) patients. Of the 106
patients that survived to discharge, 65 (61%) were discharged
home. The ICU outreach team was involved in the care of 91
(73%) patients, and 85 (69%) patients required admission to
an ICU at some point during their hospitalization with a
median length of ICU stay of 7 days (IQR 4 to 15). Of those
admitted to the ICU, 40 (47%) required mechanical ventilation
and 26 (30%) were proned. Only one patient suffered a cardiac
arrest outside the ICU, and 8 (9%) required intubation within
2 h of ICU admission. No patients were intubated on the GIM
ward prior to ICU transfer. The outcomes of patients (N=102)
initiated on HFNC on GIM wards were similar to the whole
cohort (Appendix 4). We also compared outcomes of patients
whose median maximal fraction of inspired oxygen was less
than 70% to those greater than 70% (Appendix 5). Patients
who required a median maximal fraction of inspired oxygen
greater than 70% were more likely to die in the hospital (20%
vs. 4%; p=0.02) and require ICU admission (80% vs. 49%;
p<0.01).

DISCUSSION

In this single-center retrospective cohort study, we found that
the use of HFNC on medical wards helped to substantially
offload critical care capacity strain at our hospital. Our study is
the first, to our knowledge, to quantify the degree to which
ICU capacity was offloaded by offering HFNC on GIM wards.
During the study period, nearly 90% of all patients treated with
HFNC received some or all their HFNC on the GIM ward,
with nearly one-third of the patients treated exclusively on our
GIM ward and never requiring admission to an ICU. We were
also able to offer over two-thirds of HFNC days in this patient
population on the GIM ward. At the peak of the pandemic’s
third wave, we increased our hospital’s ICU capacity by as
much as 20%.

Our ability to deliver HFNC on GIM wards was a result of
multidisciplinary stakeholder engagement, early and ongoing
professional development for front-line clinicians, clinician
engagement in decision-making, clear communication to
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Figure 1 Critical care capacity strain. Daily critical care capacity during the COVID-19 pandemic at Sunnybrook Health Sciences Centre.
HFNC beds on GIM wards (yellow) are represented in addition to surge ICU beds (blue) and standard ICU beds (green). The greatest increase
in critical care capacity from use of HFNC ward beds was during the third wave of the COVID-19 pandemic (April 1 to May 15, 2021).

front-line workers, and low-barrier access to critical care ex-
pertise. The use of a similar multifaceted approach for the
expansion of critical care services has been successful in other
jurisdictions.** > However, treating patients with HENC on
medical wards was resource-intensive and required significant
support, particularly from RT and ICU outreach teams. We
also utilized lower staffing ratios of patients to nurses, which
required several innovative staffing models. The use of HFNC
on GIM wards also allowed us to treat patients with high
oxygen requirements whose goals of care were not to be
intubated or receive further escalation of care. In doing so,

25

20

iy
wv

ICU Capacity (%)
=

0
%\,9 ARG

Uy
‘O/\’\« A\ N\‘\/\' RN N

Y \'1,\' \q}z \q}z

YAy Ay
\ ¥ A
NN q/\'\f’ q,\'{’]/ PRI %\'\‘7 %\’9’ %\’1?" NN O W o

we were able to provide end-of-life care for patients with
severe hypoxemic respiratory failure, which was previously
untenable (given prior to the pandemic, HFNC was only
available in the ICU). This enabled the ICU to preserve
physical beds for patients requiring mechanical ventilation.
Our findings suggest that treatment of COVID-19 patients
with HFNC oxygen therapy on GIM wards did not expose
patients to undue harm. Our mortality rate (15%) was compa-
rable to studies of patients with COVID-19 managed in ICU
settings with HFNC.'* '!- 23 2629 Additionally, the intubation
rate was concordant with previous studies of patients with
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Figure 2 Additional critical care capacity added by HFNC on GIM wards. Daily surge capacity during the COVID-19 pandemic at Sunnybrook
Health Sciences Centre. The blue line represents the percentage above the usual critical care capacity afforded by offering HFNC on the GIM

wards.
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Table 2 High-Flow Nasal Cannula Oxygen Therapy Care Processes

Care process N=124
HENC total days (GIM + ICU), median (IQR) 53 t38)
HFNC days on GIM, median (IQR) 3 (2 to 6)
Symptom onset to HFNC in days, median (IQR) 10 (7 to 12)

Location of HFNC initiation

GIM ward 102 (82.3%)
ICU 2 (1.6%)
ED to GIM 9 (7.3%)
ED to ICU 9 (7.3%)
Other 2 (1.6%)
Max FiO, administered via HFNC on GIM, median 80 (60 to 95)
(IQR)
<50% 7 (5.7%)
50-59% 17 (13.7%)
60-69% 21 (16.9%)
70-79% 15 (12.1%)
80-89% 17 (13.7%)
>90% 47 (37.9%)

Max flow (L/min) via HFNC on GIM, median (IQR) 60 (55 to 60)

40 L/min 2 (1.6%)
45 L/min 5 (4.0%)
50 L/min 16 (12.9%)
55 L/min 19 (15.3%)
60 L/min 82 (66.1%)
Total number of respiratory therapy assessments per 12 (6 to 21)

patient, median (IQR)

Respiratory assessments per patient day on GIM ward, 3.5 (2.9 to
median (IQR)* 4.3)
Critical care outreach team activationt 91 (73.4%)

*Calculated by dividing the total number of respiratory therapy
assessments per patient by the total number of days the patient was
on HFNC oxygen therapy on the GIM ward

#This reflects the number of patients that the critical care outreach team
was activated for

HFNC, high-flow nasal cannula oxygen therapy; GIM, general internal
medicine; ICU, intensive care unit; IQR, interquartile range; ED,
emergency department, FiO,, fraction of inspired oxygen

COVID-19 managed with HFNC in ICU settings.'® ' % 26~
2% The association we identified between higher FiO, require-
ments and worse outcomes is also consistent with other
studies.*®

Table 3 Care Outcomes of Patients Receiving HFNC Oxygen
Therapy on GIM Wards

Outcome N=124
In-hospital death 18 (14.5%)
Admission to critical care (ICU) 85 (68.5%)
Re-admission to ICU* 9 (10.7%)
Hospital length of stay in days, median (IQR) 15 (10 to 27.5)
ICU length of stay in days, median (IQR) 7 (4 to 15)
Cardiac arrest outside ICU 1 (0.8%)
Intubation on arrival in ICU* 8 (9.4%)
Mechanical ventilation* 40 (47.1%)
Acute pulmonary embolism/deep vein thrombosis 10 (8.1%)
Palliative care consult 12 (9.7%)

Discharge destinationf
Home 65 (61.3%)

Rehabilitation hospital 18 (17.0%)
Other acute care hospital 11 (10.4%)
Palliative care unit 6 (5.7%)
Transitional care unit 5 (4.7%)
Long-term care unit 1 (0.9%)

*Denominator is the number of patients that were treated with HFNC
oxygen therapy on GIM wards that required ICU admission (N=85)
#Denominator is the total number of patients that were discharged alive
from the hospital (N=106)

HFNC, high-flow nasal cannula oxygen therapy; GIM, general internal
medicine; IQR, interquartile range; ICU, intensive care unit

We also identified few adverse events associated with the
use of HFNC outside of an ICU. There was one cardiac arrest
outside the ICU and there were no intubations on the ward. We
postulate that the use of continuous oximetry, lower patient-to-
nurse ratios (3:1), frequent RT assessments, early involvement
of ICU outreach teams, and clear criteria for ICU transfer
contributed to the few measured adverse events on our GIM
wards. Moreover, improved signage to remind clinicians to
use appropriate PPE, presence of safety officers to supervise
proper donning and doffing, and upgraded ventilation in clin-
ical areas promoted staff safety.”!

Our study has several limitations. First, we studied patients
at a single tertiary care academic hospital, and, thus, the
generalizability of our findings to the broader healthcare sys-
tem might be limited. In addition, this care model required
significant expertise, staffing resources, and infrastructure that
might not be available elsewhere. Reassuringly though, other
hospitals have successfully used HFNC to treat patients with
COVID-19-associated hypoxemic respiratory failure in non-
ICU settings.” "> Second, our study was descriptive, and due
to sample size constraints, we were unable to compare out-
comes of patients that received HFNC on GIM wards to those
who received HFNC in the ICU. However, patient outcomes
in our study did not differ significantly from studies evaluating
HENC for COVID-19 exclusively in ICU settings.'® ' 23 26~
29 Third, we did not reliably have access to initial arterial blood
gases, SpO, or FiO, values for all patients prior to initiating
HFNC, and so are unable to provide P:F or S:F ratios. Fourth,
our study took place at a time when most patients in our region
were not fully vaccinated and therapeutics such as tocilizumab
were not readily available; thus, it is possible that clinical
outcomes related to HFNC use on GIM wards might differ
in other settings, at different times during the pandemic, or as
new therapeutics become available.

As the COVID-19 pandemic evolves with new highly
transmissible variants of concern and waning vaccine immu-
nity, health systems should prepare for the possibility of
rapidly rising case counts and hospitalizations. Even beyond
the pandemic, health systems will need strategies to maintain
ICU capacity to shoulder non-COVID-related surges in ICU
demand. The provision of intensive care in non-traditional
spaces is one method to ease the strain on ICU resources.
We believe that with appropriate training and resources, this
care model could be potentially scaled to other hospitals.”
Future studies should validate the feasibility and safety of
HFNC on GIM wards in the broader healthcare system. Our
experience highlights that with appropriate training and re-
sources, using HFNC on GIM wards to treat patients with
COVID-19 may be a feasible strategy to offload ICU capacity.

Corresponding Author: William K. Silverstein, MD, MSc; Depart-
ment of Medicine, University of Toronto, Toronto, Canada
(e-mail: william.silverstein@mail.utoronto.ca).
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