The Role of High Flow Nasal Oxygen in the Management of
Severe COVID-19: A Systematic Review

O Papel do Oxigénio Nasal de Alto Fluxo no Tratamento da
COVID-19 Grave: Uma Revisao Sistematica
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ABSTRACT
Introduction: Oxygen therapy remains the cornerstone for managing patients with severe SARS-CoV-2 infection and several modali-
ties of non-invasive ventilation are used worldwide. High-flow oxygen via nasal canula is one therapeutic option which may in certain
cases prevent the need of mechanical ventilation. The aim of this review is to summarize the current evidence on the use of high-flow
nasal oxygen in patients with severe SARS-CoV-2 infection.
Material and Methods: We conducted a systematic literature search of the databases PubMed and Cochrane Library until April 2021
using the following search terms: “high flow oxygen and COVID-19” and “high flow nasal and COVID-19".
Results: Twenty-three articles were included in this review, in four of which prone positioning was used as an adjunctive measure. Most
of the articles were cohort studies or case series. High-flow nasal oxygen therapy was associated with a reduced need for invasive
ventilation compared to conventional oxygen therapy and led to an improvement in secondary clinical outcomes such as length of stay.
The efficacy of high-flow nasal oxygen therapy was comparable to that of other non-invasive ventilation options, but its tolerability is
likely higher. Failure of this modality was associated with increased mortality.
Conclusion: High flow nasal oxygen is an established option for respiratory support in COVID-19 patients. Further investigation is
required to quantify its efficacy and utility in preventing the requirement of invasive ventilation.
Keywords: Cannula; COVID-19; Critical Care; Noninvasive Ventilation; Oxygen/therapeutic use; Respiration, Artificial; Respiratory
Distress; Syndrome

RESUMO
Introdugao: A oxigenoterapia continua a ser o pilar do tratamento de doentes com infecgéo grave por SARS-CoV-2 e varias modalida-
des de ventilagdo nado invasiva sdo usadas em todo o mundo. O oxigénio de alto fluxo via canula nasal € uma opg¢éo terapéutica que
pode, em certos casos, evitar a necessidade de ventilagdo mecanica.
Material e Métodos: Realizamos uma pesquisa sistematica da literatura nas bases de dados PubMed e Cochrane Library até abril de
2021 usando os seguintes termos de pesquisa: “oxigénio de alto fluxo e COVID-19” e “alto fluxo nasal e COVID-19”.
Resultados: Vinte e trés artigos foram incluidos nesta reviséo, em quatro dos quais a posicdo de decubito ventral foi usada como
medida adjuvante. A maioria dos artigos eram estudos de coorte ou séries de casos. A oxigenoterapia nasal de alto fluxo pode reduzir
a necessidade de ventilagéo invasiva em comparacdo com a oxigenoterapia convencional e pode melhorar os resultados clinicos. A
eficacia da oxigenoterapia nasal de alto fluxo € comparavel a de outras opg¢des de ventilagcdo néo invasiva, embora a sua tolerabilidade
seja provavelmente superior. O insucesso dessa modalidade esta associado ao aumento da mortalidade.
Conclus&o: O oxigénio nasal de alto fluxo & uma opgao estabelecida para suporte respiratério em doentescom COVID-19. E neces-
saria investigagao adicional para medir a sua eficacia e utilidade na prevencéo da necessidade de ventilagéo invasiva.
Palavras-chave: Canula; COVID-19; Cuidados Intensivos; Oxigénio/uso terapéutico; Respiracgao Artificial; Sindrome do Desconforto
Respiratorio; Ventilagao nao Invasiva

INTRODUCTION

Appropriate antiviral and immunomodulatory treatment
in combination with respiratory support are the cornerstones
of the COVID-19 therapy. Conventional respiratory support
strategies have been used since the onset of the pandemic
in an attempt to decrease the need for mechanical ventila-
tion. However, despite intensive research in this field and
the application of several modalities, the best option treat-
ment, the timing of initiation, escalation and de-escalation
of each type of conventional respiratory support modality
is still under investigation. The benefits of such treatment
could reduce many of the financial consequences of the
pandemic but remain a matter of debate.

Management of critically ill COVID-19 patients with respi-
ratory failure includes standard procedures such as limited
administration of intravenous crystalloid fluids, tracheal in-
tubation, and invasive mechanical ventilation in the event of
clinical deterioration, and muscle relaxants. Protocols of ad-
ministration of dexamethasone, low weight molecular hepa-
rinand pharmacological agents such as remdesivir have also
been applied. Conventional treatment for COVID-19 respi-
ratory failure includes conventional oxygen therapy through
face or venturi mask, high flow nasal cannula (HFNC) oxygen
delivery and non-invasive ventilation (NIV) modalities such
as continuous positive airway pressure (CPAP) or bi-level
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positive- airway pressure (BiPAP) ventilation. HFNC sup-
port has been proposed as an alternative non-invasive op-
tion to support the respiratory system and reduce the need
for mechanical ventilation. HFNC oxygen support is a wide-
ly used modality of delivering high concentrations of oxygen
for treating patients with hypoxemic respiratory failure. This
support is achieved via a device which provides humidified
and heated oxygen at high flows through nasal cannulas.
These cannulas can provide oxygen in concentrations be-
tween 21% and 100%, at a flow of up to 60 L/min and tem-
peratures between 31 and 37°C. The main benefit of HFNC
is that compared to other forms of oxygen supplementation,
it increases patient’'s comfort and tolerance and does not
induce claustrophobia, thus solving a frequent issue during
clinical practice.

The aim of this review is to summarize the current evi-
dence on the use of high-flow nasal oxygen in patients with
severe SARS-CoV-2 infection.

MATERIAL AND METHODS
Literature search

We conducted a systematic literature search of PubMed
and Cochrane Library databases through April 2021
using the following search terms: “high flow oxygen and
COVID-19” and “high flow nasal and COVID-19".

Inclusion criteria

We included the intervention studies that met the follow-
ing criteria: a) preliminary and clinical trials as well as case
series and any observational studies that report the efficacy
of high-flow oxygen therapy, alone or in combination with
prone positioning, only for COVID-19; b) studies that report
significant outcomes such as clinical improvement, length
of stay, discharge rate, mortality rate, intubation rate and
ventilator-free days; c) studies written in English; d) studies
enrolling adult population. We excluded the following stud-
ies: those with no sufficient efficacy endpoints; case reports,
conference abstracts, thesis, review articles, editorials, and
duplicate studies.

Study selection
We performed title and abstract screening, and after
that we conducted a full-text screening for eligibility.

Data extraction

For studies that report the efficacy of high-flow nasal
oxygen (HFNO) therapy for COVID-19, we extracted the fol-
lowing data: article title, author, study type, country, number
of patients, main findings.

Quality assessment.

Quality assessment of observational cohorts was per-
formed by two independent authors using the Newcastle-
Ottawa Quality Assessment Form for Cohort Studies. Case
series and studies that did not compare HFNO to another
oxygen treatment modality were considered of poor quality
(Table 1).

We decided to use a narrative synthesis of the results
instead of a quantitative synthesis/meta-analysis. The rea-
son behind this decision, is that in our exploratory search,
there was a great heterogeneity in the measures of out-
comes used in the studies on HFNO.

RESULTS

The systematic search yielded a total of 883 results, 327
were rejected as duplicated, 556 were screened and based
on their title and abstract 141 reports were sought for re-
trieval. This allowed us to identify 116 successfully retrieved
reports that were assessed for eligibility. After a detailed re-
view process, 23 articles were included in this rapid review,
four of which studied the combination of prone positioning
and HFNO therapy. Of the 93 excluded studies, 51 stud-
ies did not meet a sufficient endpoint, three studies were
written in languages other than English and 39 were case
reports, reviews, editorials, comments, or guidelines (Fig.
1).

We identified eight studies that compared HFNO with
another option for respiratory support (Table 2). Compared
to standard oxygen therapy, HFNO leads to a significant re-
duction in the rate of intubation, but its effect on mortality
was not clear.™ In a study by Teng et al with a small num-
ber of patients (n = 22), in addition to an improvement to
respiratory indexes, the researchers also found a significant
decrease in lymphocytes and CRP after 72 hours of HNFO

Table 1 — Quality assessment of the included studies

First author Quality assessment

Bonnet' good
Sayan? good
Demoule® good
Teng* good
Duan® fair

Franco® good
Grieco’ good
Mellado-Artigas® good
Simioli® poor
Procopio® poor
Guy" poor
Panadero'? poor
Xia' poor
Vianello™ poor
Hu'™® poor
Chandel'® poor
Patel'” poor
Calligaro™ poor
Lagier' poor
Tu?0 poor
Ferrando?' good
Tonelli?? good
Xu?® poor
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Identification of studies via databases and registers

c
o
= Records identified from*: Records removed before screening:
= Databases (n = 583) —— | Duplicate records removed (n = 327)
= Registers (n = 300)
§ l
Records screened: > Records excluded**:
(n =556) (n =415)
_E’ Reports sought for retrieval: > Reports not retrieved:
§ (n=141) (n=25)
5
m l
Reports assessed for eligibility: Reports excluded: (n = 93)
4> .
(n=116) Study type (n = 39)
Language (n = 3)
No sufficient endpoint (n = 51)
o
2 Reports included in review:
= =
g (n = 23)

Figure 1 — Flowchart describing the literature search

* At this point, we describe the number of records that were identified using our search criteria, either in Databases such as pubmed or Registries such as http://clinicaltrials.gov.
** At this point, we describe the number of records that were excluded from our paper using the prespecified exclusion criteria.

treatment compared to conventional oxygen therapy.* The
rates of intubation and mortality did not differ between pa-
tients receiving NIV or HFNO but a randomized study re-
ported that HFNO was associated with an increased intuba-
tion rate compared to Helmet NIV.57 Finally, patients treated
with HFNO instead of being intubated early, stayed less
time in the ICU and the use of this modality was associated
with an increase in ventilator-free days.?

Additionally, 11 cohort studies and case series reported
the clinical outcomes of patients receiving HFNO treatment
(Table 3). Shortly after the application of HFNO, oxygen-
ation indexes showed an upwards trend.®'° The lowest per-
centage of HFNO failure (26%) was described in a case
series of 27 patients by Guy et al,"" while in the other in-
cluded studies it ranged between 32% and 53%.'>'® Failure
of this modality is consistently associated with poor prog-
nosis in all the aforementioned studies, reaching 92% in a
cohort from a resource-constrained setting by Calligaro et
al."® When measured between two and six hours after appli-
cation of this modality, the ROX index could predict HFNO
failure and need for invasive ventilation. Different cut-off
points are suggested in the reviewed literature. Lagier et
al'® reported a 36% rate of HFNO success in patients with

severe disease, who were not eligible for ICU-transfer due
to comorbidities and in a case series of patients who did not
tolerate CPAP or other NIV modalities, successful treatment
was achieved with HFNO instead.™

High flow oxygen therapy in combination with prone
positioning

Lastly, we identified four studies reporting on the clini-
cal outcomes of the combination of HFNO combined with
prone positioning (Table 4). In a case study by Tu et al, nine
patients (mean age = 51) treated with HFNO and prone
positioning were included. Each patient received a median
of five prone positioning procedures, averaging two hours
each.? After the first procedure, mean SpO2 was increased
from 90% * 2% to 96% = 3% (p < 0.001), and the mean
PaO2 was increased from 69 + 10 to 108 £+ 14 mmHg (p <
0.001). Mean PaCO2 was also significantly decreased (p =
0.007).

A prospective, multicentre, observational cohort study in
consecutive COVID-19 patients with acute respiratory fail-
ure (ARF) receiving support with HFNO investigated wheth-
er the combination of HFNO with awake-prone positioning
prevented the need for intubation when compared to HFNO
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Table 2 — Summary of studies that compared HFNO with another option for respiratory support

Title First author

Publication date

Main finding

High flow nasal oxygen therapy to
avoid invasive mechanical ventilation in
SARS-CoV-2 pneumonia: a retrospec-
tive study.

Bonnet'

Impact of HFNC application on mortal-
ity and intensive care length of stay in
acute respiratory failure secondary to
COVID-19 pneumonia.

Sayan?

High flow nasal cannula in critically ill

patients with severe COVID-19. Demoule®

The value of high flow nasal cannula
oxygen therapy in treating novel coro- Teng*
navirus pneumonia.

Use of high-flow nasal cannula and
noninvasive ventilation in patients with
COVID-19: a multicenter observational
study.

Duan®

Feasibility and clinical impact of out-of-
ICU noninvasive respiratory support in
patients with COVID-19-related pneu-
monia.

Franco®

Effect of helmet noninvasive ventila-
tion vs high-flow nasal oxygen on days
free of respiratory support in patients
with COVID-19 and moderate to se-
vere hypoxemic respiratory failure: The
HENIVOT Randomized Clinical Trial.

Grieco’”

High-flow nasal oxygen in patients with

COVID-19-associated acute respiratory

failure. Mellado-
Artigas®

May 20221

High flow nasal canula oxygen for acute respi-
ratory failure due to COVID-19 was associated
with a lower rate of invasive mechanical ventila-
tion.

Feb 2021

Administration of HFNC in respiratory failure
secondary to COVID-19 pneumonia decreased

May 2021 the need for intubation and mortality.

HFNC significantly reduced intubation and sub-
sequent invasive mechanical ventilation but did
not affect case fatality

Oct 2020

In severe patients, early application of HFNO
improved oxygenation and respiratory rate and
reduced the length of stay in the ICU.

Oct 2020

In critically ill patients with COVID-19 who used
HFNC and NIV as first-line therapy, the duration
of HFNC + NIV, intubation rate and mortality did
not differ between two groups.

Jul 2020

30-day mortality rates using HFNC, CPAP and

Nov 2020 NIV were not significantly different.

Among critically ill patients with moderate to
severe hypoxemic respiratory failure due to
COVID-19, helmet noninvasive ventilation,
compared with high-flow nasal oxygen, result-
ed in no significant difference in the number of
days free of respiratory support within 28 days.

The use of HFNO upon ICU admission in
adult patients with COVID-19 related acute
hypoxemic respiratory failure led to an increase
in ventilator-free days and a reduction in ICU
length of stay, when compared to early initiation
of invasive mechanical ventilation.

Feb 2021

alone.?" A total of 1076 patients with COVID-19 ARF were
admitted, of which 199 patients received HFNO. Fifty-five of
them (27.6%) were pronated during HFNO, while 60 (41%)
and 22 (40%) patients from the HFNO and HFNO + awake-
prone position groups were intubated. The results showed
that the use of awake-prone position as an adjunctive
therapy to HFNO did not prevent deterioration and need
for intubation. Patients treated with HFNO + awake- prone
position showed a trend for delay in intubation compared to
HFNO alone, but the awake- prone position maneuver did
not affect the 28-day mortality rate. It was concluded that in
COVID-19 ARF patients who were treated with HFNO, the
use of awake-prone positioning did not reduce the need for
intubation or affect mortality.

A study by Tonelli et al,2 assessed the efficacy of prone
positioning compared to standard care in patients receiv-
ing non-invasive respiratory support. From a total of 76
patients in the standard care group and 38 in the prone po-
sition group, 46 and 23 patients respectively were treated
with HFNC. Patients in the prone position group were sig-
nificantly younger and had worse respiratory profile. The

authors reported that awake prone positioning significantly
reduced the need for endotracheal intubation in patients re-
ceiving HNFC therapy.

A retrospective observational case series was conduct-
ed by Xu et al which included 10 severe COVID-19 patients
who received a combination of HFNC and prone position-
ing.?? Compared to baseline, prone positioning led to a
significant increase in PaO2/FiO2 and a slight increase in
PaCO2 (32.3 vs 29.7, p < 0.001). All patients enrolled in the
study survived without progressing to critical condition and
none required invasive ventilation.

DISCUSSION

The results of the studies included in this review are in
favour of the use of HFNO in the treatment of patients with
COVID-19 infection. HFNO usage is associated with a sig-
nificant decrease in the rate of invasive ventilation compared
to conventional oxygen therapy. Randomized controlled tri-
als must be conducted before this modality can be confi-
dently deemed not-inferior compared to more commonly
used methods of ventilation in patients with severe disease.
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Table 3 — Summary of studies that reported the clinical outcomes of patients receiving HFNO treatment, but do not compare it to another

option for respiratory support

Title First author Publication date Main finding
Clinical outcomes of high-flow nasal cannula HFNO improved oxygenation and could
in COVID-19 associated postextubation re- Simioli® Jan 2020 be helpful in weaning patients.
spiratory failure. A single-centre case series.
Oxygen therapy via high flow nasal can- HFNC can be used successfully in se-
nula in severe respiratory failure caused by 10 lected patients with COVID-19-related
SARS-CoV-2 infection: a real-life observa- Procopio Dec 2020 ARDS.
tional study.
High-flow nasal oxygen: a safe, efficient treat- The results of this single-centre study
ment for COVID-19 patients not in an ICU. (23 out of 27 patients recovered, 19 out
Guy" Nov 2020 of 27 patients weaned from HFNO, in-
cluding nine discharged) suggested that
HFNO is effective.
High-flow nasal cannula for acute respiratory HFNO therapy may be used to avoid in-
distress syndrome (ARDS) due to COVID-19. Panadero' Sep 2020 .tubatlon orasa prldge therapy, and no
increased mortality was observed sec-
ondary to the delay in intubation.
High-flow nasal oxygen in coronavirus dis- HFNO failure was associated with a
ease 2019 patients with acute hypoxemic re- . poor prognosis. Male and lower oxygen-
) - . . Xia'® Nov 2020 3 T
spiratory failure: a multicenter, retrospective ation at admission were the two strong
cohort study. predictors of HFNO failure.
High-flow nasal cannula oxygen therapy to HFNC may be a safe treatment for less
treat patients with hypoxemic acute respira- ] 14 severe patients with SARS-CoV-2 respi-
tory failure consequent to SARS-CoV-2 infec- Vianello Nov 2020 ratory failure.
tion.
Application of high-flow nasal cannula in HFNC was an effective way of respirato-
hypoxemic patients with COVID-19: a retro- Hu'™s Dec 2020 ry support in the treatment of COVID-19
spective cohort study. patients.
High-flow nasal cannula therapy in COVID-19: 60% of the patients were successfully
using the ROX index to predict success. weaned from HFNC. HFNC failure was
Chandel'® Dec 2020 associated with a high mortality rate
(45.5%), but mortality did not differ be-
tween the early and late failure groups.
Retrospective analysis of high flow nasal HFNO use was associated with a reduc-
therapy in COVID-19-related moderate-to- - tion in the rate of invasive mechanical
. . . Patel Aug 2020 o S
severe hypoxemic respiratory failure. ventilation and overall mortality in pa-
tients with COVID-19 infection.
The utility of high-flow nasal oxygen for se- In a resource-constrained setting, 47%
vere COVID-19 pneumonia in a resource- of the patients were successfully
constrained setting: a multi-centre prospec- Calligaro™ Nov 2020 weaned from HFNO. HFNO failure was
tive observational study. associated with increased mortality
(83%).
High-flow oxygen therapy in elderly patients Out of 44 patients who were treated
infected with SARS-CoV2 with a contraindi- Lagier'® Apr 2021 with HFNO and were not eligible for ICU

cation for transfer to an intensive care unit: a
preliminary report.

transfer, 36% of the patients had been
weaned from HFNO and 64% had died.

Failure of this modality is associated with increased mortal-
ity, but the ROX index could potentially identify patients that
will need intensification of oxygen support, early.

Some concerns have been raised regarding the in-
creased transmission of the SARS-CoV-2 to healthcare
workers when this respiratory modality is used, as well as
its true efficacy in reducing the mechanical support of the
respiratory function.? Clinicians are becoming more familiar
with the use of HFNC in COVID-19 patients and hypoxic
respiratory failure.

However, the use of personal protective equipment
against SARS-CoV-2 transmission is deemed necessary
when treating this group of patients. The risk of transmis-
sion is greater compared to patients treated with conven-
tional oxygen supplementation and mechanically ventilated
individuals due to increased aerosol generation. It is, how-
ever, unclear whether HFNC is associated with a higher
risk of transmission compared with NIV modalities such
as CPAP for which the increased rate of aerosol genera-
tion was singled out from the outset of the pandemic. The
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Table 4 — Summary of studies of HFNO combined with prone positioning

Title First author

Publication date Main finding

Prone positioning in high-flow nasal cannula for
COVID-19 patients with severe hypoxemia: a

20
pilot study. Ut
Awake prone positioning does not reduce the
risk of intubation in COVID-19 treated with

. ) : Ferrando?'
high-flow nasal oxygen therapy: a multicenter,
adjusted cohort study.
Early awake proning in critical and severe
COVID-19 patients undergoing noninvasive .
. ) - ) Tonelli 22
respiratory support: a retrospective multicenter
cohort study.
Early awake prone position combined with
high-flow nasal oxygen therapy in severe
COVID-19: a case series. Xu?®

Prone positioning was safe and
associated with improved oxygen-
ation in HFNC patients with severe
hypoxemia.

In patients with COVID-19 ARF
treated with HFNO, the use of
awake-PP did not reduce the need
for intubation or affect mortality.

May 2020

Oct 2020

Prone positioning reduced the
length of ICU and hospital stay,
while mortality and tracheostomy
rate was not significantly reduced.

Mar 2021

After prone positioning, the me-
dian PaCO2 increased slightly
[32.3 (29.3 — 34.0) vs 29.7 (28.0
— 32.0), p < 0.001] and the median
PaO2/FiO2 (PF) was elevated sig-
nificantly.

May 2020

benefits of using HFNC oxygen are the patient’s respira-
tory work reduction and increased comfort, an increased
clearance of the pharyngeal mucous secretions and pro-
vision of a positive end —expiratory pressure effect. This
modality, however, is associated with increased aerosol
generation and the World Health Organization (WHO) has
acknowledged airborne transmission as a possible mode of
transmission. In order to avoid this, the maximum possible
sealing between the device and the interface of the patient
as well as the use of a mask by the patient and limiting the
required flow rate by applying a higher FiO2 have been rec-
ommended. In any case, patients developing signs of clini-
cal deterioration and increased work of breathing should
immediately proceed to intubation and invasive ventilation.
However, the use of HFNC in previous SARS outbreaks
suggest a low risk of transmission and effectiveness in se-
lected respiratory failure cases. A 2012 meta-analysis found
no increased risk of healthcare professional infection with
SARS when using this modality.?

International organizations have proposed guidelines
for the use of HFNC. Experts of the Assembly of Intensive
Care and Rehabilitation of the Polish Respiratory Society
suggest that in patients with worsening respiratory failure
the use of HFNC may be an effective initial management
strategy.?® The German Respiratory Society has also devel-
oped treatment strategies for these patients. In those who
do not improve clinically or as assessed by arterial blood
gas measurements, escalation to more advanced conven-
tional treatment is indicated with the use of CPAP or non-in-
vasive ventilation before intubation.?” A position paper of the
Respiratory Support and Chronic Care Group of the French
Society of Respiratory Diseases proposes the use of HFNC
as part of the conventional respiratory support techniques
as a first line therapy outside the ICU, especially in cases
where resources are limited or if there is no immediate ac-
cess to invasive ventilation.?®

Awake prone positioning has emerged as a promising
adjunctive therapy in non-intubated COVID-19 patients, but
the efficacy of prone positioning combined with HFNO has
not been systematically investigated. By reducing the pleu-
ral pressure gradient from non-dependent to dependent re-
gions, dorsal lung regions are recruited, and lung perfusion
is subsequently redistributed, leading to improved oxygen-
ation.?® In fact, the studies included in this review show an
improvement in the respiratory profile of patients after prone
positioning manoeuvres and a reduction of the intubation
rate. More clinical trials must be performed on this subject
before conclusions can be drawn, but prone positioning ap-
pears to be a safe adjunctive treatment to HFNO therapy.

Despite the encouraging evidence of the efficacy of
HENC, there is a lack of uniformity in clinical practice. On
this matter, Subramaniam reports significant variations in
practice among first responders and private hospital doc-
tors, with the latter being less comfortable using HFNO in
neutral pressure rooms.* This could be indicative of the
controversial evidence on the safety of HFNC for health-
care workers. Some studies concluded that HFNC benefits
patients without increasing the risk of contamination com-
pared to standard oxygen mask, provided that precaution-
ary measures have been taken,?' but Elshof et af? argue
that the issue of HNFC-generated droplet aerodynamics
might be more complicated. The current literature consid-
ers the use of a medical mask over the HFNC device as
the main precautionary measure against droplet dispersion
and a recently published study reported that this method al-
most completely suppresses dispersion induced by cough-
ing.3® An environmental study by Ahn et al found extensive
contamination in the room of a patient receiving NIV and
HNFC, and even viable viruses on contaminated surfaces.®*
Therefore, future experimental and clinical research should
focus not only on the benefits of this modality, but also on its
safety for healthcare workers.
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The main limitation of this review is that a quantitative
synthesis was not conducted and, as far as the efficacy of
HFNO is concerned, multiple measures of outcomes were
reported, and different comparators were used by the in-
cluded studies. However, we have excluded studies with
conditions other than COVID-19, thus limiting the amount of
heterogeneity to some extent.

CONCLUSION

High flow nasal canula oxygen is now recognised as an
effective option of respiratory support in COVID-19 patients.
Further investigation is required to determine its efficacy
compared to other non-invasive modalities and whether its
use could prevent the need for mechanical ventilation.
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