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Abbreviations

AHRF acute hypoxemic respiratory failure
ARDS acute respiratory distress syndrome
BiPAP bilevel positive airway pressure
CPAP continuous positive airway pressure
HFNC high flow nasal cannula

HFNO high flow nasal oxygen

IMV invasive mechanical ventilation

MA meta-analysis

NIV noninvasive mechanical ventilation
NMA network meta-analysis

NPPV negative positive pressure ventilation
ROB risk of bias

RCT randomized controlled trial

RR rapid review!

SOT standard oxygen therapy

SR systematic review

WHO World Health Organization

1 RR abbreviation in Summary of Findings tables represents a relative risk/risk ratio
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KEY FINDINGS FROM THE RAPID EVIDENCE REVIEW

We located four RCTs reporting outcomes of interest in hospitalized patients with severe or
critical COVID-19 and acute hypoxemic respiratory failure not needing emergent intubation (direct
PICO).

In hospitalized patients with severe or critical COVID-19 and acute hypoxemic respiratory failure not
needing emergent intubation, high flow nasal oxygen and continuous positive airway pressure ventilation
may decrease mortality, invasive mechanical ventilation, and hospital or intensive care unit length of stay
compared to standard oxygen therapy but findings are based on low quality of evidence.

Helmet noninvasive ventilation probably decreases invasive mechanical ventilation (moderate quality of
evidence) but may increase patient discomfort compared to high flow nasal oxygen (low quality of
evidence). Helmet noninvasive ventilation may decrease mortality and hospital or intensive care unit
length of stay compared to high flow nasal oxygen but findings are based on low quality of evidence. We
are uncertain whether continuous positive airway pressure ventilation increases or decreases mortality,
invasive mechanical ventilation, and hospital or intensive care unit stay compared to high flow nasal
oxygen.

We located 22 RCTs reporting outcomes of interest in hospitalized patients with acute respiratory
distress syndrome (ARDS) and acute hypoxemic respiratory failure (AHRF) not needing emergent
intubation (indirect PICO).

Additional data were available to compare helmet and facemask noninvasive ventilation and helmet and
facemask continuous positive airway pressure for some outcomes, but evidence was not available for all
comparisons of interest.

Compared to standard oxygen therapy:

¢ High flow nasal oxygen probably decreases mortality at 28 days, invasive mechanical ventilation
and hospital length of stay (moderate quality of evidence).

¢ Facemask noninvasive ventilation probably decreases mortality at 30 days, invasive mechanical
ventilation, and hospital or intensive care unit length of stay (moderate quality of evidence).

¢ Helmet continuous positive airway pressure may decrease in-hospital mortality and IMV but
increase hospital length of stay (low quality of evidence).

e Facemask continuous positive airway pressure may decrease IMV and hospital length of stay
(low quality of evidence) but we are uncertain whether in-hospital mortality is increased or
decreased.

Compared to high flow nasal oxygen:

¢ Facemask noninvasive ventilation may increase mortality at 90 days, invasive mechanical
ventilation and intensive care unit length of stay (low quality of evidence).

Helmet noninvasive ventilation may reduce mortality at 90 days and at one year, and hospital length of
stay compared to facemask noninvasive ventilation (low quality of evidence).

PICO = population, intervention, comparator, outcome

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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1. Background for the rapid evidence review

e Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged at the end of 2019 as a
novel coronavirus, resulting in a current global pandemic of respiratory illness, Coronavirus Disease
2019 (COVID-19).

e Severe and critical COVID-19 involves acute hypoxemic respiratory failure requiring oxygen and
ventilation therapies.

¢ Clinical management of COVID-19 using ventilation strategies involves either supplemental oxygen
therapy (SOT), high-flow nasal oxygen (HFNO), continuous positive airways pressure (CPAP),
noninvasive positive pressure ventilation (NIV), and invasive mechanical ventilation (IMV), or
possible a combination of more than one strategy.

¢ COVID-19 patients may deteriorate very quickly. The case fatality rate for patients with COVID-19
admitted to the intensive care unit (ICU) and receiving IMV varies, but is high** and avoiding
progression to IMV is a common goal in hospitalized patients with COVID-19.

¢ A summary of available RCT evidence for use of NIV for hospitalized patients with severe or critical
COVID19 and acute hypoxemic respiratory failure who do not need IMV is required to inform WHO
COVID-19 Clinical Practice Guidelines.

¢ In the absence of high certainty evidence for hospitalized patients with COVID-19 and acute
hypoxemic respiratory failure, evidence for hospitalized patients with acute respiratory distress
syndrome and acute hypoxemic respiratory failure may also be informative to the WHO COVID-19
Clinical Practice Guideline panel.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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2. Rapid evidence review approach for the direct PICO

Research question

In patients with severe or critical COVID-19, to what extent does high flow nasal oxygen (HFNO),
continuous positive airway pressure (CPAP) or noninvasive ventilation (NIV) impact the need for
invasive mechanical ventilation (IMV), hospital length of stay, and death compared to standard oxygen
therapy (SOT) or against each other?

Methods overview

We conducted a rapid review of the evidence for noninvasive ventilation strategies and implemented
the population, intervention, comparator, outcomes (PICO) framework to formulate the research
guestion (Table 1):

Table 1: PICO framework

Population Hospitalized patients with severe or critical COVID-19 and acute hypoxemic respiratory
failure not needing emergent intubation?

Intervention e High flow nasal oxygen

e Continuous positive airway pressure (facemask or helmet)

¢ Noninvasive ventilation via facemask (or other non-helmet interfaces including
nasal, oronasal and full facial mask)

¢ Noninvasive ventilation via helmet

Comparators e Standard oxygen therapy
e Any intervention

Outcomes Primary: Mortality (within 30, 60, 90 days, and longer if data available), need for
invasive mechanical ventilation, hospital length of stay

Secondary: Intensive care unit length of stay

Patient-identified outcomes of interest: Patient comfort, satisfaction with care

Eligible study Systematic/rapid reviewsP to identify eligible trials, randomized controlled trials®
designs

a-patients weaned off IMV or who require respiratory support following IMV are not in scope.
b-eligible SR/RRs had to directly address ventilation support for two or more interventions/comparators in the PICO.
c-eligible RCTs had to directly compare two or more interventions/comparators in the PICO and at least one outcome.

Table 2 provides a summary of the methods used for this rapid evidence assessment. Additional details
on the approach to the rapid evidence review are provided in Appendix A.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Table 2: Summary of Methods

(randomized
controlled trials)

May 15, 2021

Search Systematic/rapid reviews used to identify eligible trials
(systematic
review/rapid Targeted search of COVID-19 meta-databases
reviews) ¢ WHO COVID-19 database
e Living Overviews of Evidence (L.OVE) platform
May 2-3, 2021 e COVID-END inventory of best evidence syntheses for clinical management
Search Top-up of recent RCTs published since date of last systematic review/rapid review

search
e WHO COVID-19 register
e Cochrane COVID-19 register
e Clinicaltrials.gov
¢ International Clinical Trials Registry Platforma

(Citation tracking and included references checked July 29, 2021)

Screening and
selection

Single reviewer screened records using Covidence

When they met the population, intervention, comparator, outcome:
e Completed randomized controlled trials from systematic/rapid reviews were
included in this review
e Completed randomized controlled trials identified during the top-up search were
included in this review

Data tabulation

Single reviewer with checking by a second reviewer

Study characteristics and reported outcome data carried forward from the
systematic/rapid reviews where possible
e Top-up randomized controlled trials extracted de novo

Quality/ROB

Single reviewer with checking by a second

Systematic/rapid reviews rapidly assessed using ‘Assessing the Methodological Quality
of Systematic Reviews (AMSTAR) 2’ tool

Randomized controlled trial risk of bias assessments were retrieved and carried forward
for eligible randomized controlled trials from the systematic/rapid reviews

New randomized controlled trials with no previous risk of bias assessment were rapidly
appraised by single reviewer with checking by a second and assisted by RobotReviewerb

Synthesis

Meta-analysis (pairwise for each primary and secondary outcome)

Descriptive synthesis of patient-identified outcomes

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Summary of Single reviewer with checking by a second reviewer

findings
Summary of Findings tables created with focus on indirectness, imprecision and risk of
bias

Involvement of Reviewed and provided input on the population, intervention, comparator, and outcome.

citizen partners Added patient-reported outcomes. Review and co-author related report sections. Co-
produce a patient-specific knowledge translation product

a: Planned but not executed due to availability of the database.
b: https://www.robotreviewer.net/ (last accessed Aug 4, 2021). Use of this software was planned but not executed due to availability of the
application.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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3. Rapid evidence review findings for the direct PICO

We located four randomized controlled trials (RCTs)* of noninvasive ventilation strategies in
hospitalized patients with severe or critical COVID-19 and acute hypoxemic respiratory failure not
requiring emergent intubation.

This evidence was collected using the included study lists of three relevant systematic reviews?2*-
33, four rapid reviews,*3" and a top-up search of bibliographic databases for more recent RCTSs.

The available evidence for noninvasive ventilation strategies is summarized using Summary of
Findings tables for the direct PICO.

PICO = population, intervention, comparator, outcome

Identified systematic reviews
Three SRs reported in five records were identified?®-32,

1. Schinemann et al. (2020) completed a living systematic review (LSR) published as a
systematic review and two additional research letters reporting updated results (current to July
2020)%-%, No additional updates have been published. This LSR addresses multiple research
guestions and streams of evidence, of which their reported PICO #1 is directly relevant to the
benefits and harms of ventilation techniques for coronavirus infections, including those that
causing COVID-19. The LSR had a protocol registered in advance and uses recognized SR
methods and comprehensively searched 21 bibliographic databases. It was rated as a
methodologically rigorous systematic review following assessment with AMSTAR2. The authors’
noted in their conclusions that that direct studies in COVID-19 are limited and poorly reported
based mostly on observational evidence in SARS, MERS and COVID-19. The LSR (update #1)
identified one completed RCT published in April 2020 that followed patients (n=72) in the
Huanggang hospital in China who were randomized to HFNC (n=37) or SOT (n=35) in patients
with severe COVID-19 pneumonia and acute respiratory failure®. Of the eight potentially
relevant in-progress RCT records identified in the Schiilnemann et al. LSR, one additional
RCT (RECOVERY-RS) is complete as of August 4, 2021, and has results available. Results
from the RECOVERY-RS trial are published in preprint (not peer-reviewed) format and are
included in this rapid evidence review?. One additional RCT! was identified using the
reference list of the RECOVERY-RS pre-print publication.

2. Agarwal et al. (2020) completed a rapid SR updating a previous SR and meta-analysis by
Rochwerg et al.(2019) comparing HFNO to SOT for two unique research questions, one of
which was relevant to our PICO®3. No protocol was registered or published. Although this SR
was completed in 7 days, a search of three bibliographic databases was completed (May 2020),
and standard systematic review methods were utilized. The study received a moderate rating for
methodological rigour using AMSTARZ2, with downgrading in the rating attributable to details that
were not reported in the publication pertaining to the rationale for selection criteria, not providing
reasons for excluded studies, and no investigation of publication or funding biases. This rapid

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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SR did not find any RCTs that directly evaluated HFNC in patients with COVID-19 or other
coronavirus infections, and studies in progress were not sought or reported.

3. Lewis et al. (2020) completed a Cochrane Systematic Review using best practice methods for
SRs (rated as a rigorously conducted SR following assessment with AMSTAR2)2. The review
updated a previously published Cochrane review that compared the use of HFNO to other types
of NIV (SOT, NIV, or NIPPV, or BiPAP and CPAP) in adults requiring support to breathe in an
ICU. Patients with COVID-19 were not the direct focus of the SR, but RCTs of COVID-19
patients were eligible for inclusion if implemented in the ICU setting and the patients included
required respiratory support. None of the 31 included studies evaluated HFNC, NIV or CPAP
in patients with COVID-19. None of the ongoing studies identified (n=51) as in-progress
included patients with COVID-19.

Identified rapid reviews

Four additional rapid reviews using a range of accepted ‘rapid review’ methods were identified for
inclusion®-%", Three RRs*%" were completed between March and November 2020, and one was
published in May 2021%*. No RCTs directly evaluating the use of noninvasive ventilation
strategies (HFNC, NIV, or CPAP) in COVID-19 patients were identified from the RRs. Most
reported results were from non-randomized studies or observational cohorts. One potentially relevant
ongoing RCT comparing helmet CPAP to SOT was identified, but no results were published or posted
to the study registration as of August 01, 2021 (NCT04326075).

Results from the top-up search

A top-up search (for literature published between 1 July 2020 and 15 May 2021) identified one RCT
of helmet NIV compared to HFNO in patients with COVID-19 (HENIVOT)“. Two RCTSs in progress
(COVIDNOCHE [NCT04381923] and NCT04507802) and one RCT (now identified as terminated)
comparing helmet CPAP to HFNO were also located in the top-up search*. Of the 847 potentially
relevant study registration records retrieved, none reported RCTs relevant to the PICO that were
reported to be complete with results available.

Evidence from identified randomized controlled trials

Study characteristics and outcome data were extracted from the four completed RCTs* identified.
Each RCT studied noninvasive ventilation support in hospitalized patients with severe or critical
COVID-19 and acute hypoxemic respiratory failure (AHRF) not requiring emergent intubation. A brief
summary of each study is provided in Table 3. Additional details for the study and participant
characteristics are reported in Table B1 and Table B2, Appendix B. Evidence tables are provided in
Tables B3 to B14 in Appendix B.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Table 3: Brief summary of included RCTs

SFOR

Study/Design

Population

Country/Setting

Interventions

Outcomes reported

Li et al. 20208
two-arm, parallel RCT

N=72

Patients with severe
coronavirus pneumonia
complicated with acute
respiratory failure

China, isolation
ward of a single
centre

HFNO [n=37]

Standard oxygen
therapy [n=35]

Mechanical ventilation
at12 h

No patient-reported
outcomes

Grieco et al. 20214
HENIVOT

two-arm, parallel RCT

N=109

Patients admitted to the
intensive care unit with
COVID-19-induced
moderate to severe
hypoxemic respiratory
failure

Italy, ICUs in four
centres

Helmet NIV [n=55]

HFNO [n=54]

Intubation, 28 d
Hospital LOS
ICULOS
Patient-reported:

Device-related
discomfort

Perkins et al. 20212

Hospitalized adults with

United Kingdom,

CPAP [n=380]

Mortality, 30 d

two-arm, parallel RCT

N=22

Standard oxygen
therapy [n=10]

RECOVERY-RS acute respiratory failure | 75 hospitals
due to COVID-19 were HFNO [n=417] Intubation, 30 d
three-arm, adaptive RCT | deemed suitable for
tracheal intubation if Standard oxygen Tracheal intubation
N=1272 treatment escalation therapy [n=475] during the study period
was required
(primary comparisons | Critical care (ICU) LOS
were CPAP to
standard oxygen and Hospital LOS
HFNO to standard
oxygen) No patient-reported
outcomes
Teng et al. 2021* Patients diagnosed with | China, single HFNO [n=12] Mortality (indirect)
severe COVID-19. centre

Hospital LOS
ICU LOS

No patient-reported
outcomes

d=days; h=hours; HFNO=high flow nasal oxygen; ICU=intensive care unit; LOS=length of stay; RCT=randomized controlled trial;

QoL=quality of life.

Evidence tables for mortality (30, 60, 90 days or longer), invasive mechanical ventilation, hospital LOS
and ICU LOS are provided in Appendix B. Where appropriate and feasible, data were synthesized, and
results are reported in Summary of Findings tables (Tables 4 to 7).

The risk of bias for each trial was assessed using the Cochrane risk of bias tool*3. There was limited
information regarding the assessed risk of bias to carry forward from the individual RCTs from the
SR/RRs, and so de novo risk of bias assessments were completed (Figure B1, Appendix B). Mortality
and intubation/IMV outcomes were considered in the assessment of blinding at the participant and

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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personnel level, and intubation specifically was considered when blinding of outcome assessment was
assessed. Detailed assessments for each study are provided in Appendix B.

The Li et al. was published in simplified Chinese and was assessed by a reviewer fluent in that
language. Both the Li et al. and Teng et al. studies failed to report information to inform assessments of
random sequence generation, and Teng et al. also did not provide details regarding allocation
concealment. Therefore, both studies are at unclear risk of selection bias. Teng et al., in particular,
used vague language to describe how eligible patients were included and excluded from the study.
Exclusion of participants was judged to be appropriate, but a further description of ‘eliminated
participants’ includes:

‘patient (sic) could not cooperate with and tolerate HFNC oxygen therapy;
pneumothorax occurred during the treatment; the patient needed invasive
mechanical ventilation during the treatment; the patient could not continue
the treatment due to their deterioration during the course of treatment; the
patient was unable to participate in the whole trial.”

Based on the descriptions provided, it is possible that additional patients were randomized to the HFNO
group and then later excluded from the RCT after treatment had started, as authors state that some
patients did not tolerate the therapy or needed invasive mechanical ventilation while on HFNO. No
additional details are provided, and intubation outcomes are not reported as a study outcome. The
authors report that all participants completed the study (which could be inferred as zero deaths in both
study arms), but this assumption is at unclear risk of bias due to the participant eligibility and inclusion
reporting deficits (unclear risk of attrition bias).

Participants and personnel were not blinded in any of the included RCTs, and blinding would have been
difficult or impossible due to the nature of the interventions. Varying criteria may have been used within
or across studies to initiate IMV. Intubation outcomes in the Grieco et al. RCT were independently
adjudicated by external experts, but no adjudication of the intubation outcomes was reported in Teng et
al. or Li et al. Perkins, Li and Teng et al. report that there was no blinding of outcome assessors.

In Greico et al. the reported primary outcome (days free of respiratory support at 28 days) differs from
the planned primary outcome defined in the protocol (reintubation within 72 hours after extubation or at
ICU discharge). In addition, some of the secondary outcomes reported were not described in the
registered protocol, and some planned outcomes were not reported at all with no rationale to support
(mortality at 90 days, quality of life).

Perkins et al. was assessed to be at a low risk of bias for all domains but unclear for IMV owing to lack
of blinding and masking, which introduces the possibility that bias could be introduced by knowledge of
treatment allocation through administration of interventions. Data are reported in a preprint (non-peer
reviewed manuscript), and at the time of this rapid evidence review, have not been peer-reviewed. As
such, data for longer-term outcomes are not yet reported/available, and it is unclear if any outcomes
were adjudicated (this was not planned in the protocol). Direct comparisons of study outcomes between
the HFNO and CPAP arms were not made in the RECOVERY-RS trial and not all study participants
were eligible to be randomized to both arms in this pragmatic study due to the availability of the study
interventions at various research sites.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Crossover or progression to other interventions or study arms and cointerventions could not be
fulsomely assessed in the included RCTs, and therefore the risk of bias is unclear. Intention to treat
data are extracted where available, but the resulting effects may be the result of a combination of
therapies in some patients.

Patient-reported outcomes

One RCT* described patient-reported discomfort as measured by the Visual Analog Scale (VAS) in
exploratory analyses. In the HENIVOT study, discomfort using VAS was 3.7 (SD 3.1) in the helmet
group vs 1.8 (SD 2.4) in the high-flow nasal oxygen group (mean difference, 1.9 [95% ClI, 1.4-2.5];
P <.001).

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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4. Summary of findings tables for the direct PICO

Note that not all RCTs included for each comparison report all outcomes.
HNFO vs SOT

Three RCTs compared HFNO to standard oxygen therapy and reported outcomes of interest'3. Not all RCTs
reported all outcomes.

Table 4: Summary of Findings table for HFNO compared to SOT
Population: Hospitalized patients with severe or critical COVID 19 and AHRF not needing emergent intubation

Intervention: HFNO
Comparator: SOT

Absolute effect estimates

Qutcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
SOT HFENO
Relative risk: 0.95 195 185
_ (C195% 0.75 - 1.19) per 1000 per 1000 Low
Mortality, 30 d HFNO may decrease

Based on data from 807 Due to serious imprecision,
patients in 2 studies Difference: 10 fewer per 1000 inconsistency*
(C1 95% 49 fewer - 37 more)

mortality at 30 days

Relative risk: 0.96 395 379
(C195% 0.81 - 1.13) per 1000 per 1000 Low
IMV Due 10 Serious HFNO may decrease
Based on data from 854 i inconsistency, imprecision? MV
patients in 2 studies Difference: 16 fewer per 1000 Y, Imp
(Cl 95% 75 fewer - 51 more)
Measured by: 16.85 16.34
_ Scale: - Lower better days Mean days Mean Low
Hospital LOS Due to serious imprecision HFNO may decrease
Based on data from 804 . ) . 3 hospital LOS
patients in 2 studies Difference: 0.51 fewer and inconsistency
(Cl 95% 3.65 fewer - 2.55 more)
Measured by: 7.2 6.99
ICU LOS Scale: - Lowerbetler | days Mean EYBIEED Low HFNO may decrease
Based on data from 804 . Due;r? ds%régf]ziggr:iczsmn ICU LOS
patients in 2 studies Difference: 0.21 fewer y

(Cl 95% 2.0 fewer - 1.58 more)

1. Inconsistency: serious. Point estimates vary widely (One RCT not estimable due to zero events in both study arms); Indirectness: no serious. Unclear influence of group
crossover and co-interventions; Imprecision: serious. Wide confidence intervals;

2. Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 1"2: 67%.; Indirectness: no serious. Unclear influence of group crossover and co-interventions;
Imprecision: serious. Wide confidence intervals;

3. Risk of Bias: no serious. One RCT high risk of selection bias. Second RCT has unclear risk of bias for LOS due to no reported outcome denominators in largest study. Estimates
were calculated using denominators from other study reported outcomes (incomplete data), Incomplete data and/or large loss to follow up; Inconsistency: serious. The magnitude
of statistical heterogeneity was high, with 1*2: 65%; Indirectness: no serious. Unclear influence of group crossover and co-interventions; Imprecision: serious. Wide confidence
intervals, Wide confidence intervals;

4. Risk of Bias: no serious. One RCT high risk of selection bias. Second RCT has unclear risk of bias for LOS due to no reported outcome denominators in largest study. Estimates
were calculated using denominators from other study reported outcomes (incomplete data); Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 12:
65%; Imprecision: serious. SD larger than mean.

Noninvasive ventilation strategies for patients with severe or critical COVID-19 14
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CPAP vs SOT

One 3-arm RCT compared CPAP to standard oxygen therapy and reported outcomes of interest?.

Table 5: Summary of Findings table for CPAP compared to SOT

Population: Hospitalized patients with severe or critical COVID 19 and AHRF not needing emergent intubation
Intervention: CPAP

Comparator: SOT

Absolute effect estimates

Qutcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
SOT CPAP
Relative risk: 0.87 192 167
(C195% 0.64 - 1.18) er 1000 er 1000
Mortality, 30 d P P Moderate CPAP probab[y
- . .., | decreases mortality at
Based on data from 737 ) Due to serious imprecision 30 davs
patients in 1 studies Difference: 25 fewer per 1000 Y’
(Cl 95% 69 fewer - 35 more)
Relative risk: 0.81 413 335
(C195% 0.67 - 0.98) per 1000 per 1000
IMV Moderate CPAP probably
Based on data from 733 ) Due to serious imprecision? decreases IMV
patients in 1 studies Difference: 78 fewer per 1000

(Cl 95% 136 fewer - 8 fewer)

Measured by: 17.3 16.34
Scale: - Lower better days Mean days Mean
Hospital LOS Moderate CPAP probably
Based on data from 737 ) Due to serious imprecision® | decreases hospital LOS
patients in 1 studies Difference: 0.96 fewer

(Cl 95% 3.59 fewer - 1.67 more)

Measured by: 9.6 9.52
ICU LOS Soale: - Lowerbetter ELERICH days Mean Moderate CPAP probably has little
Based on data from 737 . Due to serious imprecision® | °' "© dlffeLrgnSce onICU

patients in 1 studies Difference: 0.08 fewer

(Cl 95% 2.23 fewer - 2.07 more)

1. Inconsistency: no serious. Unclear influence of group crossover and co-interventions; Imprecision: serious. Wide confidence intervals, Only data from one

study;

Indirectness: no serious. Unclear influence of group crossover and co-interventions; Imprecision: serious. Only data from one study;

3. Risk of Bias: no serious. Unclear risk of bias for LOS due to no reported outcome denominators in largest study. Estimates were calculated using
denominators from other study reported outcomes (incomplete data); Indirectness: no serious. Unclear influence of group crossover and co-interventions;
Imprecision: serious. Wide confidence intervals, Only data from one study;

4.  Risk of Bias: no serious. Unclear risk of bias for LOS due to no reported outcome denominators in largest study. Estimates were calculated using
denominators from other study reported outcomes (incomplete data); Indirectness: no serious. Unclear influence of group crossover and co-interventions;
Imprecision: serious. Wide confidence intervals, only data from one study.

N

Noninvasive ventilation strategies for patients with severe or critical COVID-19 15
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One 2-arm RCT compared helmet NIV to HFNO and reported outcomes of interest®.

Table 6: Summary of Findings table for HFNO compared to hemlet NIV
Population: Hospitalized patients with severe or critical COVID 19 and AHRF not needing emergent intubation
Intervention: Helmet NIV

Comparator: HENO

Absolute effect estimates

No studies were found that looked at mortality at 90 days’”

Qutcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
HENO Helmet NIV
Relative risk: 0.8 182 146
. (C195% 0.34 - 1.87) per 1000 per 1000 Low Helmet NIV may
Mortality, 28 d Based on data from 110 Due to very serious decrease mortality at 28
patients in 1 study Difference: 36 fewer per 1000 imprecision* days
(Cl 95% 120 fewer - 158 more)
Relative risk: 1.1 236 260
Mortality, 60 d (C195%0.55-2.2) per 1000 per 1000 Low Helmet NIV may
ortality, . . ;
Based on data from 110 . Due_ to very _ser;ous increase mortality at 60
patients in 1 study Difference: 24 more per 1000 Imprecision days
(Cl 95% 106 fewer - 283 more)
Relative risk: 0.54 509 275
(C195% 0.32 - 0.89) per 1000 per 1000
IMV Moderate Helmet NIV probably
Based on data from 110 ) Due to serious imprecision® decreases IMV
patients in 1 study Difference: 234 fewer per 1000
(Cl 95% 346 fewer - 56 fewer)
Measured by: 22 16
_ Scale: - Lower better days Median days Median Low
Hospital LOS Due to serious risk of bias Helmet NIV may
Based on data from 110 ) imprecision’ ' | decrease hospital LOS
patients in 1 study Difference: 6 fewer p
(Cl 95% 14 fewer - 1 more)
Measured by: 10 4
Scale: - Lower better days Median days Median Low
ICULOS Due to serious risk of bias Helmet NIV may
Based on data from 110 ) imprecisions ' decrease ICU LOS
patients in 1 study Difference: 6 fewer p
(Cl 95% 13 fewer - 1 more)
Measured by: VASl.8 i VASS-Y o
. oints oints
Device-related Scale: - Lower better Mgan Mepan Low Helmet NIV may
discomfort Based on data from 110 Due to serious risk of bias, | increase device-related
patients in 1 study Difference: 1.9 higher imprecision® discomfort
(Cl 95% 1.4 higher - 2.5 higher)
Mortality, 90 d

1. Risk of Bias: no serious. Selective outcome reporting; Indirectness: no serious. Unclear influence of group crossover and co-interventions; Imprecision:

very serious. Wide confidence intervals, Low number of patients, Only data from one study;
Risk of Bias: no serious. Selective outcome reporting; Indirectness: no serious. Unclear influence of group crossover and co-interventions; Imprecision:
very serious. Wide confidence intervals, Low number of patients, Only data from one study;

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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3. Imprecision: serious. Only data from one study, Low number of patients;

4. Risk of Bias: serious. Incomplete data (medians/IQR by group reported with absolute difference in means compared); Imprecision: serious. Low number of
patients, Only data from one study;

5. Risk of Bias: serious. Incomplete data (medians/IQR by group reported with absolute difference in means compared); Imprecision: serious. Low number of
patients, Only data from one study;

6. Risk of Bias: serious. post hoc outcome assessment, multiple time points collected, but not reported; Imprecision: serious. Low number of patients, Only
data from one study;

7. Risk of Bias: very serious. Selective outcome reporting (outcome planned but not reported).

Noninvasive ventilation strategies for patients with severe or critical COVID-19 17
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CPAP vs HFNO

One three-arm pragmatic RCT reported outcomes for CPAP and HFNO? but did not compare these
interventions directly in the planned analyses. All patients did not have the opportunity to be randomized to all
arms due to the availability of these interventions by centre (thereby making direct comparison unfeasible). To
inform the clinical guideline panel discussions, we have provided an exploratory estimate for CPAP compared
to HFNO using an indirect treatment comparison (Table B15, Appendix B).

Table 7: Summary of Findings table for CPAP compared to HFNO
Population: Hospitalized patients with severe or critical COVID 19 and AHRF not needing emergent intubation

Intervention: CPAP
Comparator: HENO

Absolute effect estimates ) . .
Qutcome Study results and Certainty of the Evidence Plain language
measurements s —— (Quality of evidence) summary
(C1o3% 0.52 - 171 e e w i
60.52 - 1. e are uncertain
. per 1000 per 1000 Very low
Moriall. 30 Based on data from 793 _Dbueto serious ri_sk of b_ia_s, increvgzztshg: dC:cAr\gases
- : iff -9 f 000 indirectness, and imprecision* .
patients in 1 study Difference: 9 fewer per 1 mortality at 30 days
(Cl 95% 90 fewer - 133 more)
(€1 959 0.43 - 109) . 284 w |
©0.43 - 1. e are uncertain
per 1000 per 1000 Very low
M Based on data from 791 Due to serious risk of bias, incr;’\agztshg: g:c/;}:ases
patients in 1 study Difference: 127 fewer per 1000 indirectness, and imprecision? IMV
(Cl 95% 234 fewer - 37 more)
IM.easured b)tl)i 18.3 16.63 ‘
Hospital LOS Scale: - Lowerbeter faysiean faysiean Very low V\cvehgiﬁeurnccggn
P Based on data from 791 Due to serious risk of bias, increases or decreases
patients in 1 study Difference: 1.67 fewer indirectness, and imprecision® hospital LOS
(Cl 95% 5.43 fewer - 2.09 more)
Measured by: 10.5 0.48 _
Scale: - Lower better days Mean days Mean Very low _ We are uncertain
ICU LOS Due to serious risk of bias, whether CPAP
Based on data from 791 . indirectness, and serious increases or decreases
patients in 1 study Difference: 1.02 fewer imprecision® ICU LOS
(Cl 95% 3.97 fewer - 1.93 more)

1. Risk of Bias: serious. Incomplete data and post hoc comparison: CPAP and HFNO were not available to all study participants and this comparison was not made in the
RCT.; Indirectness: serious. Direct comparisons not available; Imprecision: serious. Only data from one study;

N

Risk of Bias: serious. Indirectness: serious. Direct comparisons not available; Imprecision: serious. Only data from one study;

3. Risk of Bias: serious. Indirectness: serious. Direct comparisons not available; Imprecision: serious. Low number of patients, Only data from one study,

Wide confidence intervals;

4. Risk of Bias: serious. Indirectness: serious. Direct comparisons not available; Imprecision: serious. Only data from one study.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Conclusions relevant to the direct PICO

In hospitalized patients with severe or critical COVID-19 and acute hypoxemic respiratory failure
not needing emergent intubation, high flow nasal oxygen and continuous positive airway
pressure ventilation may decrease mortality, invasive mechanical ventilation, and hospital or
intensive care unit length of stay compared to standard oxygen therapy but findings are based
on low quality of evidence.

Helmet noninvasive ventilation probably decreases invasive mechanical ventilation (moderate
quality of evidence) but may increase patient discomfort compared to high flow nasal oxygen
(low quality of evidence). Helmet noninvasive ventilation may reducemortality and hospital or
intensive care unit length of stay compared to high flow nasal oxygen but findings are based on
low quality of evidence. We are uncertain whether continuous positive airway pressure
ventilation increases or decreases mortality, invasive mechanical ventilation, and hospital or
intensive care unit stay compared to high flow nasal oxygen.

There are no studies reporting evidence for facemask or other oronasal NIV in hospitalized
patients with severe or critical COVID-19 AHRF not needing emergent intubation. Findings of
the included studies also generally showed clinical benefits with helmet NIV and CPAP over
HFNO, notably for the reduction of IMV with helmet NIV, although more studies are needed to
confirm these findings. The studies to-date likely use ventilation strategies in conjunction with
other interventions (e.g., patient in prone position, medication) and must be considered with any
benefits or harms. The anticipated additional outcomes from the RECOVERY-RS RCT may also
provide important longer-term assessments to supplement the current evidence base. Studies
currently underway will likely provide new information in mid- to late-2022.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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5. Rapid Evidence review approach for the indirect PICO

Research Question

In patients with acute respiratory distress syndrome (ARDS) and acute hypoxemic respiratory
failure (AHRF), to what extent does high flow nasal oxygen (HFNO), continuous positive airway
pressure (CPAP) or noninvasive ventilation (NIV) impact the need for invasive mechanical
ventilation (IMV), hospital length of stay and death compared to standard oxygen therapy (SOT)
or against each other?

Methods overview

Due to the uncertainty in the randomized controlled trial (RCT) evidence in severe or critical
COVID-19 populations, we completed an additional rapid evidence review for noninvasive
ventilation strategies in non-COVID patients with ARDS and AHRF. We implemented the
population, intervention, comparator, outcomes (PICO) framework to formulate the research
guestion (Table 8).

Table 8: PICO framework

Population Patients hospitalized with acute respiratory distress syndrome and acute
hypoxemic respiratory failure that do not require emergent intubation?

Intervention e High flow nasal oxygen

e Continuous positive airway pressure

¢ Noninvasive ventilation via facemask (or other non-helmet interfaces
including nasal, oronasal, and full facial mask)

¢ Noninvasive ventilation via helmet

Comparators Standard of care (conventional oxygen therapy) or any other intervention

Outcomes Primary: Mortality (within 30, 60, 90 days, and longer if data available), need
for invasive mechanical ventilation, hospital length of stay

Secondary: ICU length of stay

Patient-identified outcomes of interest: Patient comfort, satisfaction with care

Eligible study Systematic/rapid reviews P to identify eligible trials, randomized controlled trials®
designs

a-patients weaned off IMV or who require respiratory support following IMV are not in scope.
b-eligible SR/RRs had to directly address ventilation support for two or more interventions/comparators in the PICO.
c-eligible RCTs had to directly compare two or more interventions/comparators in the PICO and at least one outcome.

We followed a similar rapid evidence review approach as for hospitalized patients with severe or
critical COVID-19 and AHRF, with differences summarized below in Table 9.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Table 9: Methods summary — Differences from direct PICO

Search Systematic reviews/rapid reviews used to identify relevant randomized

(Systematic controlled trials

reviews/rapid reviews)

A targeted search of meta-databases

May 18, 2021 e Epistemonikos database? of systematic reviews for health
decision-making (includes Cochrane reviews)

e Living Overviews of Evidence (L.OVE) Platform

Search (randomized Top-up of recent randomized controlled trials published since date of last
controlled trials) systematic/rapid review search

¢ Clinicaltrials.gov
May 19, 2021 e International Clinical Trials Registry Platform?2

e Cochrane CENTRAL

(Citation tracking and included randomized controlled trial reference lists
checked July 29, 2021)

Date of latest systematic review/rapid review search in included
randomized controlled trials for top-up: December 1, 2020

a: Planned but not executed due to availability of the database. COCHRANE CENTRAL searched instead as a post hoc study
registry substitution.

2 https://www.epistemonikos.org/en/about _us/methods

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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6. Rapid evidence review findings for the indirect PICO

We located 22 completed randomized controlled trials (RCTs)>?6 in 24 reports®?28
of non-invasive ventilation support in hospitalized patients with acute respiratory
distress syndrome (ARDS) and acute hypoxemic respiratory failure (AHRF) not
requiring emergent intubation.

This evidence was collected using the included study lists of four systematic
reviews (SRs)32%-4° A top-up search of study registry databases found no eligible
RCTs.

The available evidence for noninvasive ventilation strategies for the indirect PICO is
summarized using Summary of Findings tables.

None of the included SRs included RCTs relevant to the indirect PICO with patient-
reported outcomes such as comfort or satisfaction with care.

PICO = population, intervention, comparator, outcome

Identified systematic reviews
We identified four relevant SRs (included in 7 published reports)3238-40:44-46,

1. Ferreyro et al. 2020%°4546 completed a systematic review and network meta-analysis (NMA)
examining noninvasive oxygenation strategies in adults with AHRF with a focus on mortality
and intubation outcomes. “Studies that were primarily focused on the treatment of acute
exacerbations of chronic obstructive pulmonary disease (i.e., >50% of the study population)
or congestive heart failure (i.e., >50% of the study population) and those evaluating
noninvasive oxygen strategies in the immediate post-extubation period and after major
cardiovascular surgery were excluded”®. Methods were based on accepted SR approaches
that were published in a protocol prior to execution. Limitations in the SR approach, as
identified using the AMSTARZ2 tool, include an unclear rationale for certain aspects of the
methodology, not reporting an excluded study list and the assessment of publication bias.
Methodology related to the NMA was not assessed. The search in this review is current to
April 2020. A total of 25 RCTs were included. Most included RCTs compared facemask NIV
to SOT (n=14), and not all included studies reported both mortality and intubation outcomes.
Other included RCTs compared helmet NIV or HFNO to SOT or to each other; however, the
RCTs comparing active interventions was limited. In this review, CPAP was pooled with
noninvasive ventilation for all outcome comparisons. Results based on indirect comparisons
showed a reduction in risk of death of endotracheal intubation with NIV strategies compared
to SOT. Authors highlight the potential benefits of delivering NIV through a helmet interface,
although low certainty should be considered when interpreting the results as findings are

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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based on limited evidence. No differences in the hospital or ICU LOS were noted for any
intervention.

2. Yasuda et al. 202128 conducted a SR and NMA of noninvasive respiratory support in acute
respiratory failure with a focus on associations between short-term mortality and intubation
rates. A protocol was registered in advance (CRD42020139105). The review included
studies of noninvasive positive pressure ventilation (NPPV), HFNO and SOT, with BiPAP
and CPAP included in the NIV intervention group for syntheses. Standard SR and NMA
methodology were used, with limitations noted in the December 2020 search (no
alternatives to database and study registry searching), unclear data extraction methodology,
inclusion of only English or Japanese language studies and no reporting of publication bias
assessment. Limited study characteristics were reported, and no excluded study references
were provided with reasons. The funding of studies was not investigated. Methodology
related to the NMA was not assessed. A total of 25 RCTs were included. The final analysis
included 19 RCTs comparing NPPV to SOT, seven comparing HFNC and SOT and five
comparing HFNC and NPPV. Differences in the number of included studies and partial
overlap with the Ferreyro SR/NMA are due to the fact that this SR included studies of
patients with CHF and >50% COPD while excluding studies of cardiac or abdominal
surgery. This contributed to differences in findings for major outcomes compared to Ferreyro
et al. and increased heterogeneity significantly in the NMA.

3. Baldomero et al. 2021°44 conducted a SR on the effectiveness and harms of HFNO for
acute respiratory failure. Standard SR methodology was used, and a protocol was
registered in advance (CRD42019146691). Methods were briefly presented, but multiple
bibliographic databases were searched up to July 2020. Interventions of interest were
HFNO, SOT, NIV, and both pre- and post-extubation studies were included. Limitations of
this SR were that the authors only included English-language studies and that methods
were insufficient to conduct a fulsome assessment. A total of 29 RCTs (in 32 records) were
included. Results indicated that HFNO may make little or no difference in all-cause mortality,
intubation or hospital LOS compared to SOT, and data for ICU LOS is uncertain (in
populations using interventions for initial management). Compared with NIV, HFNO may
reduce intubation, all-cause mortality and improve patient comfort in initial acute respiratory
failure management.

4. Lewis et al. 2021%* conducted a Cochrane Systematic Review using best practice methods
for SRs®*2. The review updated a previously published Cochrane review that compared the
use of HFNO to other types of NIV (SOT, NIV, or NIPPV, or BiPAP and CPAP) in adults
requiring support to breathe in an ICU. Patients were eligible for inclusion if implemented in
the ICU setting, and the patients included required respiratory support. Both pre and post-
extubation RCTs were included in this review. A total of 31 RCTs were included that

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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evaluated HFNC, NIV or CPAP. This review concluded that “HFNC may lead to less
treatment failure when compared to standard oxygen therapy, but probably makes little or
no difference to treatment failure when compared to NIV or NIPPV. For most other review
outcomes, we found no evidence of a difference in effect. However, the evidence was often
of low or very low certainty.”

Assessment of randomized controlled trial eligibility

After screening all individual RCTs included in the SRs (n=74), a total of 22 RCTs (in 24
reports)®>28 matching our indirect PICO were included. Results from the syntheses and GRADE
assessments from individual SRs could not be used for mortality, IMV, and hospital or ICU LOS
as a number of studies were not relevant to this PICO. Results for individual RCTs of interest
were not well-reported in the SRs, and so outcome data from each study was extracted de
novo. Participant and study characteristics and ROB were carried forward where possible and
supplemented through the extraction of additional relevant information.

RCTs identified from the SRs were excluded if they:

a) were post-extubation or weaning interventions;
b) contained = 50% participants with COPD, abdominal or cardiac surgery, or CHF;
¢) did not report an outcome of interest.

Results from the top-up search

A top-up search for literature published between 1 Dec 2020 and 1 June 2021, identified a total
of 1926 records. No additional RCTs were eligible for inclusion.

Evidence from identified randomized controlled trials

Twenty-two RCTs reported in 24 records were identified®>28. Details on study characteristics and
outcome data were extracted from the 22 RCTs identified (Tables C1 and C2, Appendix C).
Evidence tables for mortality (30, 60, 90 days or longer), IMV, hospital LOS and ICU LOS are
provided in Tables C3 through C20 in Appendix C. Where appropriate and feasible, data were
synthesized. Where few RCTSs reported mortality outcomes of interest, the longest reported
mortality data were synthesized as exploratory post hoc outcomes. Results were used to inform
the Summary of Findings tables (Tables 10 to 15) .

The risk of bias for each trial for mortality and IMV were carried forward from the SR. None of
the SRs assessed risk of bias associated with LOS outcomes as these outcomes were
generally secondary or exploratory outcomes. Mortality and intubation/invasive mechanical
intubation outcomes were considered in the assessment of blinding at the participant and
personnel level, and intubation specifically was the specific consideration when blinding of
outcome assessment was considered. SRs differed in the way they rated risk of bias due to lack
of blinding (unclear or high).

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Hospital LOS data are difficult to interpret as competing risk for death may not have been
appropriately accounted for in most RCTs. LOS outcomes are generally secondary or
exploratory outcomes in the RCTs, and as such, all indications are that estimates are
confounded by death, and LOS data for survivors and non-survivors are rarely presented
separately. Data were insufficient to synthesize results for hospital or ICU LOS by survivors or
non-survivors in this rapid evidence review (Tables C21 and C22, Appendix C).

Additional figures are available in Appendix C for the indirect PICO.
Patient-important outcomes from SRs

Ferreyro et al.*® planned to synthesize meaningful results for prespecified secondary outcomes
of patient comfort, but outcomes were only available in 28% of included studies and no
syntheses or descriptive results were presented.

In Baldomero et al.*° patient comfort outcomes based on percentage improved or VAS were
reported in two included RCTs (872 participants), however patient populations were not relevant
to the PICO as participants had COPD or were post-cardiothoracic surgery. Results in the
Summary of findings tables suggested that HFNO may make little or no difference in patient
comfort.

Lewis et al.*2 found no evidence of a difference in comfort according to the type of respiratory
support used, although this conclusion is based on some RCTs not relevant to the PICO for this
rapid evidence report.

Yasuda et al.®® did not include any patient-reported outcomes.

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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7. Summary of Findings tables for the indirect PICO

Note that not all RCTs included for each comparison report all outcomes.

H NFO VS SOTs 8,14,18,19,27

Table 10: Summary of Findings table for HFNO compared to SOT (indirect PICO)

Population: Hospitalized patients with ARDS and AHRF not needing emergent intubation
Intervention: HFNO
Comparator: SOT

Absolute effect estimates ) ) .
Outcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
SOT HFNO
Relat(i)ve risk: 0.99 361 357
_ (C195% 0.82 - 1.19) per 1000 per 1000 HFNO probably
Mortality, 28 d Moderate decreases mortality at
Based on data from 776 . Due to serious imprecision* d
patients in 1 study Difference: 4 fewer per 1000 28 days
(Cl 95% 65 fewer - 69 more)
Relative risk: 0.92 189 174
_ (C195% 0.63 - 1.32) per 1000 per 1000 Low
Mortality, 90 d Due to serious inconsistenc HFNO may decrease
Based on data from 522 . - AP Y mortality at 90 days
patients in 2 studies Difference: 15 fewer per 1000 Imprecision
(Cl 95% 70 fewer - 60 more)
Relative risk: 0.74 207 153
(C1'95% 0.56 - 0.99) per 1000 per 1000
IMV Moderate HFNO probably
Based on data from 668 . Due to serious indirectness® decreases IMV
patients in 4 studies Difference: 54 fewer per 1000
(Cl 95% 91 fewer - 2 fewer)
Relative risk: 0.98 201 285
Mortalty, any? (C195% 0.83 - 1.15) per 1000 per 1000 Low HENG may d
ortality, any ) - may decrease
Based on data from 1344 ) Due to serious indirectness, mortality
patients in 4 studies Difference: 6 fewer per 1000 Imprecision
(ClI 95% 49 fewer - 44 more)
Measured by: d 16M2?i' d ISMO%'
- ays Median ays Median
Hospital LOS Scale: - Lower better Y Y Moderate HFNO probably
. ) s :
Base_d on (_1ata from 098 T — Due to serious imprecision® | decreases hospital LOS
patients in 2 studies (C1 95% 3.16 fewer - 0.83 more)
Low HFNO may have little or
ICULOS Baﬁ%g&?ﬁ? ;ﬁg} egs% Studies were not pooled Due to very serious no difference on ICU
P inconsistency’ LOS

1.
2.
3.
4.

Noninvasive ventilation strategies for patients with severe or critical COVID-19

Imprecision: serious. Wide confidence intervals, Only data from one study;
Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 12: 80%.; Imprecision: serious. Wide confidence intervals;
Indirectness: serious. Differences between the population of interest and those studied;
Longest duration mortality data available, includes mix of hospital and end of study (EOS) outcomes
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5. Inconsistency: no serious. The magnitude of statistical heterogeneity was moderate, with 1"2: 44%.; Indirectness: serious. Differences between the

population of interest and those studied (some mixed, some immunocompromised), Differences between the outcomes of interest (timing); Imprecision:

serious. Wide confidence intervals;

Imprecision: serious. Wide confidence intervals;

7. Inconsistency: very serious. The magnitude of statistical heterogeneity was high, with 1*2: 85%, the direction of the effect is not consistent between the
included studies.

o
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FACEMASK NIV vs SOT 6:1013-17,20,24-27
Table 11: Summary of Findings table for Facemask NIV compared to SOT (indirect PICO)

Population: Hospitalized patients with ARDS and AHRF not needing emergent intubation
Intervention: Facemask NIV
Comparator: SOT

Absolute effect estimates ) ) .
Qutcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
SOT Facemask NIV
Relative risk: 0.74 416 308
(C195% 0.64 - 0.86) per 1000 per 1000
IMV Moderate Facemask NIV probably
Based on data from 1166 ) Due to serious inconsistency* decreases IMV
patients in 10 studies Difference: 108 fewer per 1000
(Cl 95% 150 fewer - 58 fewer)
Relative risk: 0.88 273 240
0, -
, (C195% 0.62 - 1.25) per 1000 per 1000 Facemask NIV probably
Mortality, 30 d Moderate p
. . .., | decreases mortality at
Based on data from 374 . Due to serious imprecision 30 davs
patients in 1 study Difference: 33 fewer per 1000 y
(Cl 95% 104 fewer - 68 more)
Relative risk: 0.7 357 250
0, -
Mortality, 60 d (C195%0.31 - 1.58) per 1000 per 1000 Low Facemask NIV may
’ Due to very serious decrease mortality at 60
Based on data from 56 ) imprecision® davs
patients in 1 study Difference: 107 fewer per 1000 p Y’
(C1 95% 246 fewer - 207 more)
Relative risk: 0.87 375 326
(C195% 0.58 - 1.3) er 1000 er 1000 We are uncertain
Mortality, 90 d i p Due to serivongiLOCV;nsistency whether facemask NIV
Based on data from 395 . S ] —. 4| increases or decreases
patients in 3 studies Difference: 49 fewer per 1000 indirectness, imprecision mortality at 90 days
(Cl 95% 158 fewer - 113 more)
Relative risk: 0.83 347 288
(C195% 0.71 - 0.96) per 1000 per 1000
Mortality, any Moderate Facemask NIV probably
Based on data from 1254 . Due to serious indirectness® decreases mortality
patients in 11 studies Difference: 59 fewer per 1000
(Cl 95% 101 fewer - 14 fewer)
Measured by: 20.51 18.49
_ Scale: - Lower better days Median days Median
Hospital LOS Moderate Facemask NIV probably
Based on data from 829 . Due to serious inconsistency® | decreases hospital LOS
patients in 6 studies Difference: 2.02 fewer
(Cl 95% 4.39 fewer - 0.35 more)
Measured by: 9.43 7.82
Scale: - Lower better days Median days Median
ICU LOS Moderate Facemask NIV probably
Based on data from 1152 . Due to serious inconsistency’ | decreases ICU LOS
patients in 10 studies Difference: 1.61 fewer
(Cl 95% 3.21 fewer - 0.03 fewer)

1. Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 1*2: 57%. Variation in timepoint IMV outcome was assessed at;
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2. Indirectness: no serious. Differences between the population of interest and those studied (100% immunocompromised population); Imprecision: serious.

Wide confidence intervals, Low number of patients, Only data from one study;

Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study;

4. Inconsistency: serious. The magnitude of statistical heterogeneity was moderate, with 1"2: 58%.; Indirectness: serious. Direct comparisons not made in one
RCT and so crude data used to estimate the comparison; Imprecision: serious. Wide confidence intervals;

5. Indirectness: serious. Combined in-hospital and longer duration mortality at varying time points;

Inconsistency: serious. The magnitude of statistical heterogeneity was moderate, with 1*2:55%;

7. Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 1*2: 75%.

w

s
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HELMET CPAP vs SOT911.23

Table 12: Summary of Findings table for Helmet CPAP compared to SOT (indirect PICO)

Population: Hospitalized patients with ARDS and AHRF not needing emergent intubation
Intervention: Helmet CPAP

Comparator: SOT

Absolute effect estimates

Certainty of the Evidence

Plain language

Outcome Study results and
measurements (Quality of evidence) summary
SOT Helmet CPAP
Relative risk: 0.45 102 46
(C195% 0.15 - 1.34) per 1000 per 1000 Low
MV Due to serious inconsistenc Helmet CPAP may
Based on data from 168 . ; ) Y, decrease IMV
patients in 3 studies Difference: 56 fewer per 1000 Imprecision
(Cl 95% 87 fewer - 35 more)
Relative risk: 0.23 250 58
. . (C195%0.1-0.55) per 1000 per 1000 Low Helmet CPAP may
In-hospital mortality . - ; :
Based on data from 168 Due to serious indirectness, decrease in-hospital
patients in 3 studies Difference: 192 fewer per 1000 imprecision? mortality
(Cl 95% 225 fewer - 112 fewer)
Measured by: 14 14.5
) Scale: - Lower better days Median days Median
Hospital LOS Low Helmet CPAP may
Based on data from 81 . Due to very serious imprecision® | increase hospital LOS
patients in 1 study Difference: 0.5 more
(Cl 95% 3.75 fewer - 4.75 more)
ICULOS No studies were found that looked at ICU LOS

intervals;

1. Inconsistency: serious. The magnitude of statistical heterogeneity was high, with 12: 55%; Imprecision: serious. Low number of patients, Wide confidence

2. Risk of Bias: no serious. One trial stopped earlier than scheduled, potential for overestimating benefits; Indirectness: serious. One trial of patients with

hematologic malignancies, Differences between the outcomes of interest (30d or longer) and those reported (in-hospital); Imprecision: serious. Low number of

patients;

3. Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study.
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FACEMASK CPAP vs SOT??

Table 13: Summary of Findings table for Facemask CPAP compared to SOT (indirect PICO)

Population: Hospitalized patients with ARDS and AHRF not needing emergent intubation
Intervention: Facemask CPAP

Comparator: SOT

Outcome

Study results and

Absolute effect estimates

Certainty of the Evidence

Plain language

In-hospital mortality

measurements (Quality of evidence) summary
SOT Facemask CPAP
Relat(i)ve risk: 0.71 205 209 We are uncertain
(C195% 0.38 - 1.32) per 1000 per 1000 Very low whether facemask

Based on data from 123
patients in 1 study

Difference: 86 fewer per 1000
(Cl 95% 183 fewer - 94 more)

Due to serious indirectness and
very serious imprecision®

CPAP increases or
decreases in-hospital
mortality

Relative risk: 0.86

Based on data from 81
patients in 1 study

Difference: 0 fewer
(Cl 95% 8.89 fewer - 8.89 more)

Due to very serious imprecision*

393 338
(C195% 0.54 - 1.37) per 1000 per 1000
IMV Low Facemask CPAP may
Based on data from 123 . Due to very serious imprecision? decrease IMV
patients in 1 study Difference: 55 fewer per 1000
(Cl 95% 181 fewer - 145 more)
Measured by: 16 14
_ Scale: - Lower better days Median days Median
Hospital LOS Low Facemask CPAP may
Based on data from 81 . Due to very serious imprecision® | decrease hospital LOS
patients in 1 study Difference: 2 fewer
(Cl 95% 17.5 fewer - 13.5 more)
Measured by: 9 9
Scale: - Lower better days Median days Median
ICU LOS y y Low Facemask CPAP may

have little or no
difference on ICU LOS

1. Indirectness: serious. Differences between the outcomes of interest (30d or longer) and those reported (in-hospital); Imprecision: very serious. Wide confidence intervals, Low

number of patients, Only data from one study;
2. Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study;
3. Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study;
4. Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study.
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Table 14: Summary of Findings table for Facemask NIV compared to HFNO (indirect PICO)

Population: hospitalized patients with ARDS and AHRF who do not need emergent intubation
Intervention: Facemask NIV

Comparator: HFNO

Absolute effect estimates

In-hospital mortality

Based on data from 70
patients in 1 study

Difference: 40 more per 1000
(Cl 95% 119 fewer - 379 more)

Qutcome Study results and Certainty of the Evidence Plain language
Timeframe measurements (Quality of evidence) summary
HFNO Facemask NIV
Relative risk: 2.3 123 283
0, -
Mortality, 90 d (C195% 1.27 - 4.15) per 1000 per 1000 Low ~ Facemask NIV may
Based on data from 216 ) Due to very serious imprecision® Increase r&\:r;ahty at 90
patients in 1 study Difference: 160 more per 1000 y
(Cl 95% 33 more - 387 more)
Relative risk: 1.22 364 444
(C195% 0.94 - 1.59) per 1000 per 1000 Low
MV Due to serious risk of bias Facemask NIV may
Based on data from 316 ) imprecision? ’ increase IMV
patients in 3 studies Difference: 80 more per 1000 p
(Cl 95% 22 fewer - 215 more)
Relative risk: 1.15 265 305
(C195% 0.55 - 2.43) per 1000 per 1000 Very low We are uncertain

Due to serious indirectness, very
serious imprecision®

whether facemask NIV
increases or decreases
in-hospital mortality

Based on data from 216
patients in 1 study

Difference: 0.55 more
(Cl 95% 3.16 fewer - 4.26 more)

Hospital LOS No studies were found that looked at hospital LOS
Measured by: 12.8 13.35
Scale: - Lower better days Median days Median
ICU LOS Low Facemask NIV may

Due to very serious imprecision*

increase ICU LOS

1. Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study;
2. Risk of Bias: serious. two of three trials have unclear sequence generation and concealment of allocation during randomization process (one abstract only at high risk of bias with
incomplete data); Imprecision: serious. Low number of patients, Wide confidence intervals;
3. Indirectness: serious. Differences between the outcomes of interest (30d or longer) and outcome reported (in-hospital); Imprecision: very serious. Wide confidence intervals,
Low number of patients, Only data from one study;

Imprecision: very serious. Wide confidence intervals, Low number of patients, Only data from one study.
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HELMET NIV versus FACEMASK NIV?1.28

Table 15: Summary of Findings table for Helmet NIV compared to Facemask NIV (indirect PICO)

Population: Hospitalized patients with ARDS and AHRF not needing emergent intubation
Intervention: Helmet NIV
Comparator: Facemask NIV

Absolute effect estimates ) ) .
Outcome Study results and Certainty of the Evidence Plain language
measurements (Quality of evidence) summary
Facemask NIV Helmet NIV
Relative risk: 0.6 564 338
. (C1195% 0.37 - 0.99) per 1000 per 1000 Helmet NIV may
Mortality, 90 d Low decrease mortality at 90
Based on data from 83 ) Due to very serious imprecision® davs y
patients in 1 studies Difference: 226 fewer per 1000 y
(C1 95% 355 fewer - 6 fewer)
Relative risk: 0.62 692 429
(C1'95% 0.42 - 0.93) per 1000 per 1000 Helmet NIV may
Mortality, 1 yr Low decrease mortality at 1
Based on data from 83 ) Due to very serious imprecision? ear y
patients in 1 studies Difference: 263 fewer per 1000 y
(Cl 95% 401 fewer - 48 fewer)
Relative risk: 0.3 615 185
(C195% 0.15 - 0.58) per 1000 per 1000
IMV Low Helmet NIV may
Based on data from 83 . Due to very serious imprecision® decrease IMV
patients in 1 studies Difference: 430 fewer per 1000
(Cl 95% 523 fewer - 258 fewer)
Measured by: 7.8 4.7
_ Scale: - Lower better days Median days Median
Hospital LOS Low Helmet NIV may
Based on data from 83 ) Due to very serious imprecision* | decrease hospital LOS
patients in 1 studies Difference: 5.1 fewer
(Cl 95% 9.38 fewer - 0.82 fewer)
ICULOS No studies were found that looked at ICU LOS

e .

Imprecision: very serious. Low number of patients, Only data from one study;
Imprecision: very serious. Low number of patients, Only data from one study;
Imprecision: very serious. Low number of patients, Only data from one study;
Imprecision: very serious. Low number of patients, Only data from one study.
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Appendix A: Detailed methods - Rapid evidence review for the direct PICO
Search

A targeted search was made of two electronic meta-databases (WHO COVID-19 database and Living
Overviews of Evidence (L.OVE) platform) and the COVID-END inventory of best evidence syntheses for
clinical management to rapidly identify eligible SR/RRs [May 2 to 3, 2021].

We used the identified SR/RRs to locate and include RCTs in this review and inform the start date for a ‘top up’
search for RCTs available after the most recent SR/RR. All RCT records identified in the SR/RRs as in
progress or ongoing were checked for new results (July 15, 2021).

The ‘top-up’ search involved three electronic databases (WHO COVID-19 register, Cochrane COVID-19
register, clinicaltrials.gov) [May 15, 2021]. We planned a search of the International Clinical Trials Registry
Platform (ICTRP ), but the database was not accessible to our information scientist during this rapid evidence
review. Reference lists and citation tracking of included SR, RR and RCTs was completed July 29, 2021

The complete search strategy is available by request.
Screening, selection and data extraction

All records were uploaded into EndNoteX20 and then into Covidence for screening and selection. One
reviewer screened all records to identify eligible studies (SR/RRs and then RCTS). Included SR/RRs and RCTs
directly compared two or more interventions/comparators in the PICO and reported at least one outcome. We
excluded studies reporting broad clinical course as it is not possible to link clinical outcomes and isolate the
effect of the ventilation strategy.

All study data were retrieved and carried forward from the SR/RRs or, when not reported, extracted de novo
into structured outcome tables (Microsoft Excel) by a single reviewer with checking by a second reviewer.

Quality appraisal
Included SR/RRs were appraised using AMSTAR2.

Existing risk of bias (ROB) assessments were retrieved and carried forward when available for eligible RCTs
from the SR/RRs. A single reviewer assessed the risk of bias in RCTs with no previous assessment or when
the reported assessment from the SR/RRs was not informative for the summary of findings tables. A second
review author checked the ROB. The Cochrane risk of bias tool was used (v1.0).

Synthesis

Pairwise-MA was conducted by comparison and outcome for eligible RCTs. Otherwise, a descriptive summary
of evidence by comparison/outcome.

For comparisons of HFNO to CPAP, where the interventions were not directly compared in the RCT, relative
effects were calculated in two ways: 1) by directly comparing the reported summary data by arm in pair-wise
meta-analysis; and, 2) using the pooled relative effects (relative risk) from HFNO compared to SOT and CPAP
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compared to SOT to calculate an indirect estimate for the relative effects of CPAP compared to HFNO. Both
are reported in the summary of findings tables.

Hospital LOS data are difficult to interpret as competing risk for death may not have been appropriately
accounted for in most RCTs. LOS outcomes are generally secondary or exploratory outcomes in the RCTSs,
and as such, all indications are that estimates are confounded by death, and LOS data for survivors and non-
survivors is rarely presented separately.

Summary of findings tables

Summary of Findings tables were created by a single reviewer with complete checking by a second reviewer.
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Appendix B: Detailed results - Rapid evidence review for the direct PICO

Summary of SR and RRs

Table B1: Systematic and rapid reviews used to identify relevant RCTs for the direct PICO

31a, Annals of Internal
Medicine

probable COVID-19
infection and hypoxemic

NIV, including Bi-PAP,

hospital LOS, ICU
LOS, contextual

11 July 2020

LSR

respiratory failure CPAP, and HFNC; IMV; outcomes 1RCT3inLSR
standard oxygen therapy; or | (acceptability, update 1
no mechanical ventilation feasibility,
resources use, 0 RCTs in LSR
effect Update 2

on equity)

1 RCT? identified
as in-progress
with results
available

1 RCT! identified
using the
reference list of
an identified
RCT

Included: Population Interventions studied Outcomes Search date RCTs identified AMSTAR2
reported rating

Systematic reviews
Lewis et al. 202132, Adults (16 years or older) HFNC compared to other Treatment failure, | 17 April 2020 O RCTsiin High quality
Cochrane Systematic requiring support to types NIV in-hospital COVID-19 pts
Review** breathe in an ICU Including standard oxygen mortality (up to

therapy, 90d), ICU LOS, 0 ongoing RCTs

NIV, or NIPPV, or (BiPAP short- and long- in COVID-19 pts

and CPAP) term patient

comfort.

Schinemann et al. 2020%% Patients with confirmed or PICO 1: death, IMV Latest update 0 RCTs in base High quality

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Included: Population Interventions studied Outcomes Search date RCTs identified AMSTAR2
reported rating
Agarwal et al. 202033*, Critically ill COVID-19 HFNO Mortality, IMV 14 May 2020 0 RCTs in Moderate
Canadian Journal of patients with acute compared to standard hospital LOS, ICU COVID-19 pts Quality
Anaesthesia hypoxemic respiratory oxygen therapy, NIV, NIPPV | LOS
failure (CPAP, BiPAP) Did not report Identified as
RCTs in- rapid but
progress reporting brief,
SO
assessment of
quality limited
Rapid reviews
Alberta Health Services, Acute Hypoxemic Noninvasive ventilation, any 6 May 2020 O RCTsin Methods not
Alberta, Canada, 2020°%7 respiratory failure not due helmet CPAP, BiPAP COVID-19 pts reported,
to AECOPD or CHF unable to
assess
Swedish Agency For Health Acute respiratory failure ‘Noninvasive ventilation’ effectiveness March 2020 0 RCTsin Moderate
Technology Assessment and | due to coronavirus COVID-19 pts quality
Assessment of Social CPAP, BiPAP, NIPPV, nasal
Services 20203 ventilation, mask ventilation®
New South Wales Health, Patients with severe Covid- | CPAP, BiPAP any 1 and 6 April 0O RCTsin Methods not
Evidence Check. Australia, 19 2020 COVID-19 pts reported,
202036 unable to
1 RCT in- assess
progressd
Radovanovic et al. 20213 Patients with acute CPAP, NIV In-hospital 1 Nov 2020¢ 0 RCTs Moderate to
respiratory failure mortality low quality
secondary to COVID-19 Did not report
pneumonia RCTs in-
progress

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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AHS=Alberta Health Services; CPAP=; BiPAP=Bilevel Positive Airway Pressure;

**Note that COVID-19 pts included in a subpopulation of adult intensive care patients (the population of interest for the review).
*Update of Rochwerg et al. 2019.
a: includes two published living updates. Multiple PICOs investigated. Data represented PICO 1 relevant to this rapid evidence review.
b: interventions identified from the provided search strategy.

c: limited specific search based on NIV and CPAP only, and in-hospital mortality.

d: EC-COVID-RCT (Helmet CPAP compared to standard oxygen, planned n=900, NCT04326075).

Summary of RCT study and participant characteristics: direct PICO

Table B2: Participant and study characteristics

Study/Design Population Interventions Outcomes reported Age (y), Pa02.FiO2 ratio Respiratory Funding
Mean+SD rate, /min
Li et al. 20208 Patients with severe HFENC [n=37] Mechanical HFENC Not reported Not reported Unclear
coronavirus ventilation at 12 h 32+6.42
two-arm, parallel RCT, pneumonia Standard oxygen HFNC
CHINA (single centre) complicated with therapy [n=35] SOT Pa0O2=63.162
acute respiratory 35+4.67 +3.912 mmHg
N=72 failure
SOT
Pa02=62.886
+3.243 mmHg
Grieco et al. 20214 Patients admitted to Helmet NIV [n=55] Intubation, 28 d median (IQR) | Helmet NIV Helmet NIV Funded by a
the intensive care unit 105 (83-125) 28 (24-32) research grant
HENIVOT with COVID-19— HFNO [n=54] Hospital LOS Helmet NIV (2017 Merck
induced moderate to 66 (57-72) HFNO HFNO Sharp &
NCT04502576 severe hypoxemic ICU LOS 102 (80-124) 28 (23-32) Dohme SRL
respiratory failure HFNO award) by the
two-arm, parallel RCT, 63 (55-69) Italian Society
ITALY (4 centres) of Anesthesia,
Analgesia, and
N=109 Intensive Care
Medicine
Perkins et al. 20212 Hospitalized adults CPAP [n=380] Mortality, 30 d CPAP CPAP CPAP Funded and
with acute respiratory 56.7+12.5 131.8 £ 67.8 26.4+7.5 prioritized as

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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Study/Design Population Interventions Outcomes reported Age (y), PaO2.FiO2 ratio Respiratory Funding
Mean+SD rate, /min
RECOVERY-RS failure due to COVID- | HFNO [n=417] Intubation, 30 d an urgent
19 deemed suitable HFNO HFNO HFNO public health
ISRCTN16912075 for tracheal intubation | Standard oxygen Tracheal intubation 57.6 +13.0 138.5 £87.6 254+7.0 COVID-19
if treatment escalation | therapy [n=475] during study period study by the
three-arm, open-label, was required SOT SOT SOT National
adaptive RCT, UK (75 (primary comparisons | Critical care (ICU) 57.6+12.7 134.9+82.8 25.0+6.8 Institute for
centres) were CPAP to LOS Health
standard oxygen and Research
N=1272 HFNO to standard Hospital LOS
oxygen)
Teng et al. 20211 Patients diagnosed HFNO [n=12] “Cured and HFNC HFNC HFNC “The second
with severe COVID- discharged” (100% 56.6 + 3.0 224.25 +12.60 22.08 £0.70 batch of
two-arm, parallel RCT, 19 Standard oxygen so used to infer not COVID-19
CHINA (single centre) therapy [n=10] death) SOT SOT SOT emergency
53.5%55 216.70 =+ 4.62 21.60 +0.40 science and
N= 22 Hospital LOS technology
project in
ICU LOS Fuyang city
(FK20202802)”
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Risk of bias summary

Figure B1: Risk of bias assessments for included RCTs (direct PICO).

Blinding of participants and persannel (peformance hias)

=) . Allocation cancealment (selection hias)

- . . . Blinding of outcorme assessment (detection hias)

~ @ | ® | @ | ncomplete outcome data (attrition bias)

® | ® | ® | © | :clective reporting (reporting bias)
[h]

~ | @ | ® | @ | Random sequence generation (selection bias)

o
T
Z
T
=
o
Grieco 2021 B
Li 2020 ? 7
RECOVERY-RS 2021 @z ?
Teng 2021 ? ? ?
Detailed RCT ROB assessments
Teng et al. 2020
Domain/ Description Quote supporting judgement Judgement
Random sequence generation “Of these patients, 12 were randomized assigned to the Unclear

HFNC oxygen therapy group and 10 were randomized
assigned to the conventional oxygen therapy (COT)

group...”.

Methods for sequence generation not described.
Allocation concealment As above, method for allocation concealment not described. Unclear
Blinding of participants and personnel | Blinding not reported and likely impossible due to the use of Unclear

different apparatus/techniques. The participants’ and

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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personnel’s performance could have been biased due to
their knowledge of the assigned treatment.

Blinding of outcome assessors Blinding not reported. Unclear

Incomplete outcome data -mortality -- Unclear

Incomplete outcome data- IMV -- Unclear

Selective outcome reporting No protocol was not found. However, the outcomes of Low
interest are reported as planned in the methods section.

Grieco et al. 2021

Domain/ Description Quote supporting judgement Judgement

Random sequence generation “A computer-generated randomization scheme with Low
randomly selected block sizes ranging from 3 to 9 managed
by a centralized web-based system was used to allocate
participants to each group.”

Allocation concealment As above, a centralized web-based system was used. It Low
was judged appropriate.

Blinding of participants and personnel | “...an investigator-initiated, 2-group, open-label, Unclear
multicenter, randomized clinical trial...”

No blinding. The participants’ and personnel’s performance
could have been biased due to their knowledge of the
assigned treatment.

Blinding of outcome assessors “...Because the final decision on intubation was left to the Unclear
physician in charge who could not be blinded to the study (IMV not
group, 2 independent experts blindly reviewed a posteriori adjudicated, not
the records and verified whether the decision to intubate used)
was unbiased and in compliance with the required criteria.

In case of disagreement between experts, a third physician '—_OW_
established whether the criteria had been met.” (IMV adjudicated,
mortality)

No blinding but the intubation intervention followed strict
and objective criteria and retrospectively reviewed and
verified in consensus.

Both outcomes
were presented

Incomplete outcome data -mortality

“...intensive care unit mortality, in-hospital mortality, 28-day
mortality, 60-day mortality...Ninety-day mortality and quality
of life after 6 and 12 months were among the pre-specified
secondary outcomes, but results are not reported.”

Mortality-related outcome assessment not likely influenced
at all.

Low

Incomplete outcome data- IMV

As presented in figure 2, all randomized participants were
included in the analysis except for two in the noninvasive
ventilation helmet group and one in the high-flow nasal
oxygen group, with the overall completion rate of 97%
(107/110). It was judged to be at low risk of bias for
incomplete outcome data.

Low

Selective outcome reporting

Protocol was registered (NCT02107183). However, the
reported primary outcome, the number of days free of
respiratory support (including high-flow nasal oxygen,
noninvasive and invasive ventilation) within 28 days after
enrollment”, was different from what was pre-planned

High

Noninvasive ventilation strategies for patients with severe or critical COVID-19
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“Reintubation within 72 hours after extubation or at ICU
discharge”. Some of the secondary outcomes in the main
publication were not described in the registered protocol,
e.g., the number of days free of invasive mechanical
ventilation at days 28 and 60. It was judged to be at high
risk of reporting bias. Prespecified outcomes 90 mortality
and quality of life not reported and no rationale provided.

Li et al. 20203

Domain/ Description

Quote supporting judgement (copy from article with
guotation marks)

Judgement

Random sequence generation

“7 2 IR E AR IR BT 2 3 R S IR

HIBEE, B FER(andom number table)ikiF EE 4
AMEHSIFIRA - ” Random number table was used and
judged to be appropriate.

Low

Allocation concealment

Method for allocation concealment was not provided.

Unclear

Blinding of participants and personnel

Blinding was not reported and appeared infeasible due to
the two treatments involving different apparatus
ltechniques. The participants’ and personnel’s performance
could have been biased due to their knowledge of the
assigned treatment.

Unclear

Blinding of outcome assessors

The outcome “intubation after 12-hour continuous
treatment” was investigated but the criteria were not
provided. The personnel’s administration/decision of
intubation could have been based on participant’s signs
and symptoms and clinical judgement.

Low

Incomplete outcome data -mortality

No mortality outcomes reported.

Low

Incomplete outcome data- IMV

It appeared that all randomized participants were followed
to the end of the study. No attrition was reported.

Low

Selective outcome reporting

Protocol was not available. However, the reported
outcomes appeared to match the methods section.

Low

Perkins et al. 2021

Domain/ Description

Quote supporting judgement (copy from article with
guotation marks)

Judgement

Random sequence generation

“Eligible participants were randomized using an
internet-based system with allocation
concealment...Randomization was stratified by site,
sex, and age, and the allocation was generated by a
minimization algorithm.”

The method for sequence generation was judged
appropriate.

Low

Allocation concealment

As above, allocation concealment was confirmed.

Low

Blinding of participants and personnel

“In this open-label, three-arm, adaptive, randomized
controlled trial...”

No blinding. The participants’ and personnel’s
performance could have been biased due to their
knowledge of the assigned treatment.

Unclear

3 Study was reviewed by author fluent in the language of publication (simple mandarin)
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Blinding of outcome assessors

“Tracheal intubation was performed when clinically
indicated, based on the judgement of the treating
clinician.”

Although blinding was not conducted, the
administration/decision of intubation was based on
participant’s signs and symptoms and clinical
judgement.

Low

Incomplete outcome data -mortality

“The primary outcome was a composite outcome of
tracheal intubation or mortality within 30-days of
randomization... The primary and secondary analyses
were performed for the intention-to-treat (ITT)
population...Primary outcome data were available for
99.0 % (1259/1272) of participants.”

The attrition was trivial, which was less likely to
significantly influence the estimate of the effect size.

Low

Incomplete outcome data- IMV

As above, the attrition was trivial and outcome,
intubation, was less likely to significantly influence the
estimate of the effect size

Low

Selective outcome reporting

Trial protocol was posted online
(statistical_analysis_plan_of_the_recovery-
rs_trial_formal_v1.0_clean.pdf (warwick.ac.uk).The
reported outcomes in the publication appear to match
what have been pre-planned in the statistical analysis
plan.

Low
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Outcome tables: Mortality

Table B3: HFNO vers

us STANDARD OXYGEN

SR

REF N OUTCOME ARM 1 SOT SOT ARM 2 | HFNO HFNO AGGREGATE DATA from
n OUTCOME n OUTCOME PAPER
n n
TENG ET AL. 2021 22 CURED AND STANDARD 10 10 (CALCO HFENO 12 12 (CALCO "All patients in this study
DISCHARGED OXYGEN DEATHS) DEATHS) were cured and discharged."
THERAPY
PERKINS ET AL, 1272 MORTALITY AT | STANDARD | 370 74 HFNO 415 78 BASED ON PRE-PRINT,
2021 (RECOVERY- 30D OXYGEN HFNO versus Conventional
RS) Oxygen Therapy,
UNADJUSTED OR =0.93
(0.65-1.32) / ADJUSTED OR
= 0.96 (0.64 - 1.45)
Table B4: CPAP versus STANDARD OXYGEN
REF N OUTCOME ARM 1 SOT SOT ARM 2 NIV n NIV AGGREGATE DATA from
n OUTCOME OUTCOME PAPER
n n
PERKINS ET AL, 1272 MORTALITY AT | STANDARD 359 69 CPAP 378 63 BASED ON PRE-PRINT,
2021 (RECOVERY- 30D OXYGEN CPAP VERSUS COT -
RS) UNADJUSTED OR =0.84
(0.58 -1.23), ADJUSTED OR
=0.91 (0.59 -1.39)
Table B5: HELMET NIV versus HFENO
REF N OUTCOME ARM 1 HFNO HFNO ARM2 | NIVn NIV AGGREGATE DATA from
n OUTCOME OUTCOME PAPER
n n
GREICO et al. 110 MORTALITY 28 HFENO 55 10 HELMET 55 8 ABSOLUTE DIFFERENCE -
2021, D NIV 3(-17 TO 11), ODDS RATIO
0.78 (0.28 TO 2.16); P=0.80
HENIVOT trial
NCT04502576
Noninvasive ventilation strategies for patients with severe or critical COVID-19 44
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GREICO et al. 110 MORTALITY 60 HFENO 55 12 HELMET 55 13 ABSOLUTE DIFFERENCE 2
2021, D NIV (-13 TO 18), ODDS RATIO
1.14 (0.46 TO 2.78) P =0.82
HENIVOT trial
NCT04502576
GREICO et al. 110 MORTALITY 90 HFENO 55 PLANNED HELMET 55 PLANNED PLANNED BUT NOT
2021, D BUT NOT NIV BUT NOT REPORTED
REPORTED REPORTED
HENIVOT trial
NCT04502576
Table B6: CPAP versus HFNO
REF N OUTCOME ARM 1 HFENO HFENO ARM 2 | CPAP CPAP AGGREGATE DATA from
n OUTCOME n OUTCOME PAPER
n n
PERKINS ET AL, 1272 MORTALITY AT HFENO 415 78 CPAP 378 63 BASED ON PRE-PRINT.
2021 (RECOVERY- 30D NOT A COMPARISON
RS) MADE IN THE STUDY,
CALCULATED CRUDE OR
=0.86 [0.60, 1.25], ITC OR
0.948 [0.524-1.714]
Noninvasive ventilation strategies for patients with severe or critical COVID-19 45
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Outcome tables: IMV

SR

SOT

ARM 2

HENO

HFENO

AGGREGATE

Table B7: HFNO versus STANDARD OXYGEN

REF

N

OUTCOME

ARM 1

SOT

35

OUTCOME
n
6

HFENO

37

OUTCOME
n
1

DATA from
PAPER
NR

Li et al. 2020

72

MECHANICAL
VENTILATION

(12 H)

ROUTINE
OXYGEN MASK
INHALATION

368

153

HFENO

414

170

BASED ON PRE-

PERKINS ET AL, 2021
(RECOVERY-RS)

1272

INTUBATION
WITHIN 30 D

CONVENTIONAL
OXYGEN
THERAPY

PRINT ONLY,
HFNO versus
Conventional
Oxygen Therapy,
ODDS RATIO
UNADJUSTED
0.98 (0.74- 1.30)
/ ADJUSTED 0.96
(0.70-1.31)

ARM 2

NIV n

NIV

AGGREGATE

Table B8: CPAP versus STANDARD OXYGEN

REF

N

OUTCOME

ARM 1

SOT

SOT
OUTCOME
n
147

CPAP

377

OUTCOME
n
126

DATA from
PAPER
BASED ON PRE-

PERKINS ET AL, 2021
(RECOVERY-RS)

1272

INTUBATION
WITHIN 30 D

STANDARD
OXYGEN

356

PRINT ONLY,
CPAP VERSUS
COT,
UNADJUSTED OR
= 0.71 (0.53- 0.96)/
ADJUSTED OR =
0.66 (0.47- 0.93)

Table B9: HELMET NIV versus HFNO
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REF N OUTCOME ARM 1 HFNO HFNO ARM 2 NIV n NIV AGGREGATE
n OUTCOME OUTCOME DATA from
n n PAPER
GREICO et al. 2021, 110 INTUBATION HFNO 55 28 HELMET 55 15 Absolute difference
WITHIN 28D NIV HELMET V. HFNO
HENIVOT trial FROM -23 (-39 to -5)
ENROLLMENT
NCT04502576 (After adjudication Odds ratio (95% CI)
of intubation 0.37 (0.17 to 0.82),
criteria by P =0.02
external experts)
The rate of
endotracheal
intubation was
significantly lower in
the helmet group
than in the HFNO
group (30% vs
51%; difference,
-21% [95% ClI,
-38%to -3%]; P =
.03)
Table B10: CPAP versus HFNO
REF N OUTCOME ARM 1 HENO HFNO ARM 2 CPAP CPAP AGGREGATE
n OUTCOME n OUTCOME DATA from
n n PAPER
PERKINS ET AL, 2021 1272 INTUBATION HFNO 414 170 CPAP 377 126 COMPARISON
(RECOVERY-RS) WITHIN 30 D WAS NOT MADE
IN THE PAPER.
BASED ON PRE-
PRINT ONLY,
HFNO versus
Conventional
Oxygen Therapy,
CALCULATED
CRUDE ODDS
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RATIO
UNADJUSTED
0.98 (0.74- 1.30)
/ ADJUSTED 0.96
(0.70 - 1.31), ITC
OR 0.688 (0.433-
1.093)
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Outcome tables: Hospital and ICU LOS

Table B11: HFNO versus STANDARD OXYGEN

REF N OUTCOME ARM 1 SOT SOT ARM 2 HFNO HFNO AGGREGATE
MEAN SD MEAN SD DATA from
PAPER
HOSPITAL LOS
TENG ET AL 2021 22 TOTAL LENGTH CONVENTIONAL 16.6 2.54 HFNO 14.67 1.97 P=0.058
OF OXYGEN
HOSPITALIZATION, THERAPY
D
PERKINS ET AL, 2021 1272 HOSPITAL LOS, D STANDARD 17.1 18 HFNO 18.3 20 MEAN
(RECOVERY-RS) OXYGEN DIFFERENCE
FOR HFNO
VERSUS COT
UNADJUSTED =
-1.25 (-1.46, 3.97)
ADJUSTED OR
0.70 (-1.93, 3.34)
ICU LOS
PERKINS ET AL, 2021 1272 CRITICAL CARE STANDARD 9.5 141 HFNO 10.5 15.6 MEAN
(RECOVERY-RS) LOS, D OXYGEN DIFFERENCE
FOR HFNO
VERSUS COT
UNADJUSTED =
1.01 (-1.11, 3.14)
ADJUSTED =
0.69 (-1.37, 2.75)
TENG ET AL 2021 22 LENGTH OF ICU CONVENTIONAL 4.9 1 HFNO 4 0.74 P = .024
STAY, D OXYGEN
THERAPY
Table B12: CPAP versus STANDARD OXYGEN
REF N OUTCOME ARM 1 SOT SOT ARM 2 MEAN NIV SD AGGREGATE
MEAN SD NIV DATA from
PAPER
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HOSPITAL LOS
PERKINS ET AL, 2021 1272 HOSPITAL LOS, D STANDARD 17.3 18.1 CPAP 16.4 17.5 MEAN
(RECOVERY-RS) OXYGEN DIFFERENCE
FOR CPAP
VERSUS COT
UNADJUSTED = -
0.96 (-3.59, 1.67)
[/ ADJUSTED = -
0.97 (-3.65, 1.71)
ICULOS
PERKINS ET AL, 2021 1272 CRITICAL CARE STANDARD 9.6 13.6 CPAP 9.5 15.6 MEAN
(RECOVERY-RS) LOS, D OXYGEN DIFFERENCE
FOR CPAP
VERSUS COT
UNADJUSTED = -
0.08 (-2.23, 2.07)
/[ ADJUSTED = -
0.33 (-2.44, 1.78)
Table B13: HELMET NIV versus HFNO
REF N OUTCOME ARM 1 HFENO HFNO | ARM 2 HELMET AGGREGATE
MEAN SD HELMET | NIV SD DATA from
NIV PAPER
MEAN
HOSPITAL LOS
GREICO et al. 2021, 110 HOSPITAL LOS, D HFNO MEDIAN IQR HELMET | MEDIAN IQR 14 absolute Mean
22 13TO NIV 21 TO 30 difference
HENIVOT trial 44 (DIFFERENCE IN
MEANS)
NCT04502576 HELMET V.
HFNO (95% ClI)
-6 (-14to 1)
Odds ratio (95%
Cl)
Not reported,
p=0.47
Noninvasive ventilation strategies for patients with severe or critical COVID-19
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ICULOS
GREICO et al. 2021, 110 ICULOS, D HFNO MEDIAN | IQR 5 | HELMET | MEDIAN IQR 4 absolute Mean
10 TO 23 NIV 9 TO 17 difference
HENIVOT trial (DIFFERENCE IN
MEANS)
NCT04502576 HELMET V.
HFNO (95% Cl)
-6 (-13to 1)
Odds ratio (95%
Cl)
Not reported,
p=0.22
Table B14: CPAP versus HFNO
REF N OUTCOME ARM 1 HENO HFENO | ARM 2 CPAP CPAP AGGREGATE
MEAN SD MEAN SD DATA from
PAPER
HOSPITAL LOS
PERKINS ET AL, 2021 1272 HOSPITAL LOS, D HFNO MEAN SD CPAP MEAN SD 17.5 | BASED ON PRE-
(RECOVERY-RS) 18.3 20.0 16.4 PRINT. NOTE
THAT THIS
COMPARISON
WAS NOT MADE
IN THE PAPER.
ITC MD -1.67 (-
5.428, 2.088)
ICU LOS
PERKINS ET AL, 2021 1272 CRITICAL CARE HFNO MEAN SD CPAP MEAN SD 15.6 | BASED ON PRE-
(RECOVERY-RS) LOS, D 10.5 15.6 9.5 PRINT. NOTE
THAT THIS
COMPARISON
WAS NOT MADE
IN THE PAPER.
ITC MD -1.02 (-
3.969, 1.929)
Table B15: Indirect data calculations for CPAP vs HFNO exploratory analyses (RECOVERY-RS)
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OUTCOME

RCT data reported

INDIRECT TREATMENT COMPARISON

HFNO versus SOT

CPAP versus SOT

CPAP versus HFNO (ITC DATA)

MORTALITY AT 30 D

ADJUSTED OR = 0.96 (0.64 - 1.45)

ADJUSTED OR = 0.91 (0.59 -1.39)

RR 0.948 (0.524-1.714)

IMV AT 30D

ADJUSTED OR 0.96 (0.70 - 1.31)

ADJUSTED OR = 0.66 (0.47- 0.93)

RR 0.688 (0.433-1.093)

HOSPITAL LOS, D

MD 0.70 (-1.93, 3.34)

MD -0.97 (-3.65, 1.71)

MD -1.67 (-5.428, 2.088)

ICU LGOS, D

MD 0.69 (-1.37, 2.75)

MD -0.33 (-2.44, 1.78)

MD -1.02 (-3.969, 1.929)
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Forest plots: Direct PICO

HFNO versus SOT
30 d Mortality

HFNO Std Oxygen Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
RECOVERY-RE 2021 g 415 74 370 100.0% 0.94 [0.71,1.24]
Teng 2021 1] 12 1] 10 Mot estimahble
Total (95% CI) 427 380 100.0% 0.94 [0.71,1.25]
Total events 7a 74
Heterngenew:Nntapphcahle 'IZI.I:H I:IH 1| 1'I:| 1I:|I:|'
Testfor overall effect: Z=043 (FP=067) Favours HFNO Favours Std oxygen
IMV
HFNO Std Oxygen Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Li 2020 1 ar A 34 IT% 016002, 1.24] '
RECOVERY-RS 2021 170 414 1453 68 Y96.3% 0.99[0.84 1.17]
Total (95% CI) 451 403 100.0% 0.96 [0.81,1.13]
Total events 171 154
Heterogeneity: Chi = 306, df=1{FP=008)F=67% o1 01 ] 0 100
Testfor overall effect: £= 0,51 (P = 0.61) Favours HFND  Favours Std oxygen
Hospital LOS
HENO Std Oxygen Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
RECOVERY-RE 2021 183 20 #14 1741 18 368 344% 1.20[-1.46, 3.86]
Teng 2021 1467 1.497 12 166 2454 10 B5.6% -1.493[-3.86,-0.00]
Total (95% Cl) 426 378 100.0% -0.85[-2.42, 0.71]
Heterogeneity; Chi®= 3.48, df=1 (P = 0.06); F=71% f s 1 f /
-100 -a0 1] 50 100
Testfor averall effect Z=1.07 (P =0.28) Favours HFNO  Favours Std Oxygen
ICU LOS
HENO Std Oxygen Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
RECOVERY-RE 2021 105 156 414 945 141 363 11.4% 1.00[-1.08 3.08]
Teng 2021 4 074 12 44 1 10 88.6% -0.490[-1.65 -0.14]
Total (95% Cl) 426 378 100.0% -0.68[-1.39,0.02]
Heterogeneity: Chi®=2.83, df=1 (P =0.09), F=65% oo a0 g & o0

Test for overall effect: Z=1.90 (F = 0.08)
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CPAP versus SOT

30d mortality
CPAP Std Oxygen Risk Ratio

Events Total Events Total Weight M-H, Fixed, 95% Cl

Risk Ratio
M-H, Fixed, 95% CI

Study or Subgroup
RECOVERY-RS 2021 g3 378 g4 355 100.0% 087 [0.64,1.19]

Total {95% CI) 378 359 100.0% 0.87 [0.64,1.18]

Total events g3 g4

Heterngenen'g.r:Nntappllcable 'IZI.IZI1 IZIT1 1| 1IIZI 1IZIIZI'
Testfor overall effect: Z=0.90 (P =0.37) Favours CPAP Favours Std Oxygen
IMV

CPAP Std Oxygen Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
RECOVERY-RS 2021 126 377 147 386 100.0% 0.81 [067, 0.98]

Total (95% CI) 37T 356 100.0% 0.81 [0.67, 0.98] +

Total events 126 147

Heterogeneity: Mot applicable T 0 ] 10 P

Test for overall effect: £2=2.20 (P =0.03)
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Appendix C: Additional tables and figures - Rapid evidence review for the indirect PICO

Summary of RCT study and participant characteristics: indirect PICO

Table C1: Indirect PICO RCT study characteristics

Study N Intervention | Comparator | Comparator Outcomes reported Study funding Overall Overall ROB for
1 2 ROB for IMV*
. . all-cause
Mortality IMV Hospital LOS | ICU LOS mortality*
Andino et al. 46 HFNC Standard NA Y Y Y Y Spanish Ministry Low High
2020° (n=24) oxygen (n=22) of
Health, Social
Services, and
Equality
Antonelli et al, 40 Face mask Standard NA Y Y Y Y Undisclosed Low Unclear
20006 noninvasive oxygen (n =
ventilation (n 20)
=20)
Azevedo et al., 67 High-flow Face mask NA N Y N N Undisclosed Unclear, Unclear,
20157 nasal noninvasive **abstract **abstract only
oxygen ventilation only
(n=14) (n=16)
Azoulay et al, 776 High-flow Standard NA Y Y Y Y French Ministry Low Unclear
20188 nasal oxygen (n = of Health
oxygen (n = 388)
388)
Brambilla et al, 81 Helmet Standard NA Y Y Y N IRCCS Unclear High
2014° CPAP oxygen (n = Fondazione
(n=40) 41) Ca’Granda,
Ospedale
Maggiore
Policlinico, Milan
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Study N Intervention | Comparator | Comparator Outcomes reported Study funding Overall Overall ROB for
1 2 ROB for IMV*
. . all-cause
Mortality IMV Hospital LOS | ICU LOS mortality*
Confalonieri et 56 Face mask Standard NA Y Y Y Y Undisclosed Low Unclear
al, 199910 noninvasive | oxygen (n=
ventilation (n 28)
=28)
Cosentini et al, 47 Helmet Standard NA Y Y N N Undisclosed Low Unclear
2010bt CPAP(n = oxygen (n =
20) 27)
Delclaux et al, 123 Face mask Standard NA Y Y Y Y Vital Signs Inc Low Unclear
2000%? CPAP (n = oxygen (n =
62) 61)
Ferrer et al, 105 Face mask Standard NA Y Y Y Y Red GIRA, Red Low Unclear
2003% noninvasive | oxygen (n= Respira, and
ventilation (n 54) Carburos
=51) Metalicos SA
Frat et al, 310 HFENO Face mask Standard Y Y N Y French Ministry Low Unclear
2015427 (n=106) noninvasive | oxygen (n = of Health
ventilation (n = 94)
110)
Hernandez et 50 Face mask Standard NA Y Y Y Y Consejeria de Low Unclear
al, 201016 noninvasive | oxygen (n= Sanidad de
ventilation (n 25) Castilla
=25)
He et al, 2019% | 200 | Face mask Standard NA Y Y Y Y National Natural High High
noninvasive oxygen (n = Science
ventilation (n 98) Foundation of
=102) China
Hilbert et al, 52 Face mask Standard NA Y Y N Y Undisclosed Low Unclear
2001% noninvasive | oxygen (n=
ventilation (n 26)
= 26)
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Study N Intervention | Comparator | Comparator Outcomes reported Study funding Overall Overall ROB for
1 2 ROB for IMV*
. . all-cause
Mortality IMV Hospital LOS | ICU LOS mortality*
Jones et al, 303 HFNO Standard NA Y Y Y N Greenlane High High
2016 (n=165) oxygen (n = Research and
138) Education Fund
Lemiale et al, 374 Face mask Standard NA Y Y Y Y Legs Poix Low Unclear
20152 noninvasive | oxygen (n= (Chancellerie
ventilation (n 183) des Universités
=191) de Paris) and
OUTCOMEREA
Study Group
Lemiale et al, 100 HFNO Standard NA N Y N N Fisher & Paykel High High
2015[2h]*° (n=52) oxygen (n =
48)
Patel et al, 83 Helmet NIV Face mask NA Y Y Y Y National Low Unclear
20162128 (n=44) NIV (n=39) Institutes of
Health/National
Heart, Lung, and
Blood Institute
Shebl et al. 70 NPPV HFENC (n=34) NA Y Y N N Nil. Unclear Unclear/Probably
201822 (n=36) High
Squadrone 40 Helmet Standard NA Y Y N N Regione Low Unclear
2010% CPAP (n = oxygen (n = Piemonte (CEP
20) 20) AN RAN 07) and
Ministero
dell’'Universita
(PRIN RANI
07)
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Study N Intervention | Comparator | Comparator Outcomes reported Study funding Overall Overall ROB for
1 2 ROB for IMV*
Mortality IMV | Hospital LOS | ICU LOS ;'Lﬁgﬁff
Wermke et al., 86 Face mask Standard NA Y Y N N Undisclosed Unclear High
2012% noninvasive | oxygen (n =
ventilation (n 44)
=42)
Wysocki et al., 41 Face mask Standard NA Y Y N Y Undisclosed Low Unclear
19952 noninvasive | oxygen (n =
ventilation (n 20)
=21)
Zhan et al., 40 Face mask Standard NA Y Y Y Y Beijing Municipal Low Unclear
2012% noninvasive | oxygen (n = Science
ventilation (n 19) and Technology
=21) Commission
Program
*Risk of bias assessment by outcome extracted from original systematic review
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Table C2: Indirect PICO RCT participant characteristics Indirect PICO RCT study characteristics

Study N Main baseline risk factor Main exposure Comparator 1 Comparator 2 Age, PaO2/FiO2 Respiratory
mean, y ratio rate, /min
Andino et al. I. 46 AHRF HFNC (n=24) Standard oxygen NA HFNC: 58 | HFNC: 96 (29) NR
2020° (pneumonia [62%]) (n=22) (29) COT: 95 (37)
COT: 61
(11)
Antonelli et al, 20008 40 Mixed ARF Face mask Standard oxygen NA 45 129 38
[immunocompromised (100%)] noninvasive (n=20)
ventilation (n =
20)
Azevedo et al, 67 CAP (CHF [43%]) High-flow nasal Face mask NA median 64 NR NR
20157 oxygen noninvasive
(n=14) ventilation
(n=16)
Azoulay et al, 20188 776 CAP [immunocompromised High-flow nasal | Standard oxygen NA median 64 132 33
(100%)] oxygen (n = 388)
(n =388)
Brambilla et al, 81 CAP [immunocompromised Helmet CPAP Standard oxygen NA 67 141 34
2014° (32%)] (n=40) (n=41)
Confalonieri et al, 56 CAP Face mask Standard oxygen NA 64 175 37
199910 noninvasive (n=28)
ventilation (n =
28)
Cosentini et al, 47 CAP Helmet CPAP Standard oxygen NA 69 248 27
2010b*? (n=20) (n=27)
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Study N Main baseline risk factor Main exposure Comparator 1 Comparator 2 Age, PaO2/FiO2 Respiratory
mean, y ratio rate, /min
Delclaux et al., 123 CAP Face mask Standard oxygen NA Median 58 144 33
200072 CPAP (n=61)
(n=62)
Ferrer et al., 200313 105 CAP (immunocompromised Face mask Standard oxygen NA 62 103 37
[20%]; CHF [28%)]) noninvasive (n=54)
ventilation (n =
51)
Frat et al, 2015427 310 CAP [immunocompromised HFNO (n=106) Face mask Standard oxygen 60 155 33
(26.5%)] noninvasive (n=094)
ventilation (n =
110)
Hernandez et al, 50 Chest trauma Face mask Standard oxygen NA 43 109 NR
20101 noninvasive (n =25)
ventilation (n =
25)
He et al, 2019 200 CAP Face mask Standard oxygen NA 55 231 25
noninvasive (n=98)
ventilation (n =
102)
Hilbert et al, 200117 52 CAP [immunocompromised Face mask Standard oxygen NA 49 139 36
(100%)] noninvasive (n =26)
ventilation (n =
26)
Jones et al., 20168 303 Mixed ARF (COPD [23.9%]; HFNO (n=165) Standard oxygen NA 73 NR 33
CHF [12.3%)]) (n=138)
Lemiale et al, 2015%° 374 Pneumonia Face mask Standard oxygen NA median 63 142 26
[immunocompromised (100%)] noninvasive (n =183)
ventilation (n =
191)
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Study N Main baseline risk factor Main exposure Comparator 1 Comparator 2 Age, PaO2/FiO2 Respiratory
mean, y ratio rate, /min
Lemiale et al, 100 Mixed ARF HFNO (n=52) Standard oxygen NA median 62 114 27
2015[2h]*° [immunocompromised (100%)] (n=48)
Patel et al, 20162128 83 CAP [immunocompromised Helmet NIV Face mask NIV NA median 60 131 28
(100%)] (n=44) (n=139)
Shebl et al. 2018%? 70 AHREF (interstitial lung disease NPPV (n=36) HFNC (n=34) NA NPPV: 61 | NPPV: 166 (42) NPPV: 30.1
[100%]) (12) HFNC: 178 (55) (5.2)
HFNC: 61 HFNC: 31.3
(12) (4.8)
Squadrone 201073 40 Mixed ARF (hematologic Helmet CPAP Standard oxygen NA 49 269 30
malignancies [100%)]) (n=20) (n=20)
Wermke et al., 86 CAP (immunocompromised Face mask Standard oxygen NA median 52 270 NR
2012% [100%]) noninvasive (n=44)
ventilation (n =
42)
Wysocki et al., 41 CAP (CHF [30%)]) Face mask Standard oxygen NA 63 207 35
1995% noninvasive (n =20)
ventilation (n =
21)
Zhan et al., 201226 40 ALI (immunocompromised Face mask Standard oxygen NA 46 230 20
[30%]) noninvasive (n=19)
ventilation (n =
21)
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Table C3: HFNO versus STANDARD OXYGEN (3 RCTs) - MORTALITY AT END OF STUDY

RCT N OUTCOME ARM 1 SOT SOTn ARM 2 HENO HFNO n | AGGREGATE DATA from
OUTCOME OUTCOME PAPER
Frat et al, UNADJUSTED HR (95%
2015 Cl)
FLoRAL) s0 oY RATLR N
313 MORTALITY STANDARD OXYGEN 22 94 HENO 13 106 (1.18-4.70)
(Whole THERAPY dard Hiah
opulation) Standard Oxygen vs. High-
p Flow Oxygen
P-VALUES ARE FOR THE
3-GROUP COMPARISON
Jones et al,
2016 90 DAY STANDARD OXYGEN
322 MORTALITY THERAPY 24 150 HENO 35 172 NR
Andino et al. (cal (cal
2020 CONVENTIONAL 18% (calc = 25% (calc =
46 MORTALITY OXYGEN THERAPY 4) 22 HFNC 6) 24 NR
Azoulay et al. MD -0.5 (-7.3 to 6.3)
2018 28D STANDARD OXYGEN ; : ;
776 MORTALITY THERAPY 140 388 HFNO 138 388 HR, O.Qii(()).gzlto 1.24)
Table C12:HFNO versus STANDARD OXYGEN - MORTALITY 28d
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 HENO HFENO n | AGGREGATE DATA from
OUTCOME OUTCOME PAPER
Azoulay et al. MD -0.5 (-7.3t06.3)
28D STANDARD OXYGEN
2018 776 MORTALITY THERAPY 140 388 HENO 138 388 I;EO 8.498 (0.77 to 1.24)
Table C4: HENO versus STANDARD OXYGEN - MORTALITY 90d
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RCT N OUTCOME ARM 1 SOT SOTn ARM 2 HFENO HFNO n | AGGREGATE DATA from
OUTCOME OUTCOME PAPER
Frat et al., Standard Oxygen vs. High-
(ZFO"lgRA"') Mgg%ALTTY STANDARD OXYGEN U”aiﬁjvgtgg);‘%?ygs
313 (Whole THERAPY 22 94 HFNO 13 106 p=0.02 H?I:2929.)01 (1.01-
population) Adjusted analysis
HR 2.36 (1.18-4.70)
Jones etal, 90 DAY STANDARD OXYGEN
2016
322 MORTALITY THERAPY 24 150 HENO 35 172 NR
Table C5: HELMET CPAP versus STANDARD OXYGEN - HOSPITAL MORTALITY
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 Helmet Helmet | AGGREGATE DATA from
OUTCOME CPAP CPAP N PAPER
OUTCOME
Brambilla et
al, 2014 IN-HOSPITAL CPAP _
(HIGH) 81 MORTALITY OXYGEN 7 41 HELMET 2 40 p=0.155
Cosentini et "MORTALITY . . .
al, 2010b 47 DURING OXYGEN 0 27 CPAP 0 20 No patient ..died during
TREATMENT" HELMET treatment.
Squadrone et Kaplan Meier, Reduction of
al, 2010 RR for death was 0.20
40 I\T (g)RS-F Aj\-ll:ﬁ'LY STD OXYGEN 15 20 HEEI\A/I\FIE)T 3 20 (95% confidence interval:
0.07-0.58;p=0.0004), and
the NNT was 1.7
Table C6: NIV FACEMASK versus STANDARD OXYGEN - BEST AVAILABLE MORTALITY
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 Facemask Facema | AGGREGATE DATA from
OUTCOME NIV sk NIV PAPER
OUTCOME n
Antonelli et aI, FULL
2000 40 HOSPITAL OXYGEN 11 20 FACEMASK 7 20 P=0.17
DEATH NIV
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Confalonieri et HOSPITAL FULL
al, 1999 56 DEATH (whole OXYGEN 6 28 FACEMASK 7 28 "ns"
population) NPPV
Confalonieri et 2 MONTH
al, 1999 SURVIVAL _ FULL _
56 (CALC = 60 DAY OXYGEN 1%%’?'@8)‘ 28 FACEMASK | 21 ([():IAELD(): =7 28 "ns"
DEATHS)(whole NPPV
population)
Ferrer et al, BIPAP
2008 MORTALITY 90 | OXYGEN FROM HIGH (FOARC EAMSAA?_K
105 CONCENTRATION 21 54 10 51 NR
D SOURCES IF NOT
TOLERATED
)
Frat et al, 90 DAY .
2015 313 MORTALITY STANDARD OXYGEN - 9 FACEMASK a1 110 Uii&lcoﬁf’rszéf%gtgc’t
(FLORALI) (Whole THERAPY NIV ' ava3i’lable
population)
Frat et al. 90 DAY .
2016 82 MORTALITY STANDARD OXYGEN 8 30 FACEMASK 15 " Uii(gcoﬁlorgf’lj"égzgtg"t
(SUBGROUP) (Immunocompro THERAPY NIV ' avaxillable
mised)
Hernandez et BIPAP FULL
al, 2010 FACEMASK
OR
HOSPITAL FACEMASK _
50 MORTALITY STD OXYGEN 1 25 BASED ON 1 25 P=1.0
INJURIES
AND
TOLERANCE
He et al, 2019
(ENIVA) DEATH IN CONVENTIONAL ORONASAL _
204 HOSPITAL OXYGEN THERAPY 7 99 MASK BIPAP 7 105 P=0.95
Hilbert et al, INTERMITTA
2001 NT FULL
- DEATH IN SUPPLEMENTAL 01 o6 FAN?\/EXQSK 13 06 RR=0.62 (0.40—
HOSPITAL OXYGEN SUPPLEMEN 0.95):P=0.02
TAL
OXYGEN
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Lemiale et al, ODDS RATIO 0.84 (0.53-
2015 MORTALITY, FACEMASK 1.34) ABSOLUTE
374 28D STANDARD OXYGEN 50 183 NIV 46 191 DIFFERENCE = -3.2
(-12.1 to0 5.6); P=0.47
Lemiale et al,
2015 MORTALITY, 6 FACEMASK ABSOLUTE DIFFERENCE
374 MONTHS STANDARD OXYGEN 82 183 NIV 72 191 -5.7 (-16.4 to 3.9):P=0.23
Wermke et al, OXYGEN *17 pts failing on arm A
2012 PLUS crossed over to arm B
0, 0, 1
86 100d SURVIVAL OXYGEN 6823’ é‘;’;"c 44 INLERF'\LAJT A Glzé’ é‘;‘;"c 42 which may impact
' ’ outcomes after ICU
FACEMASK s
admission.
NIV
Wysocki et al., CONVENTIO
1995 NAL
OXYGEN
PLUS FULL
CONVENTIONAL FACE MASK _
41 ICU DEATH OXYGEN 10 20 NIPSV 7 21 P=0.46
(PRESSURE
SUPPORT
VENTILATIO
N)
Zhan et al, HIGH CONCENTRATION NIPPV -
2012 HOSPITAL CONVENTIONAL _
40 DEATH OXYGEN THERAPY 5 19 FACB::;::,'\iéSK 1 21 p=0.09
(STANDARD OXYGEN)
Table C7: NIV FACEMASK versus STANDARD OXYGEN - 30 d MORTALITY
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 Facemask Facema | AGGREGATE DATA from
OUTCOME NIV sk NIV PAPER
OUTCOME n
Lemiale et al, ODDS RATIO 0.84 (0.53-
2015 MORTALITY, FACEMASK 1.34) ABSOLUTE
374 28D STANDARD OXYGEN 50 183 NIV 46 191 DIFFERENCE = -3.2
(-12.1 t0 5.6); P=0.47
Table C8: NIV FACEMASK versus STANDARD OXYGEN - 60 d MORTALITY
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RCT N OUTCOME ARM 1 SOT SOTn ARM 2 Facemask Facema | AGGREGATE DATA from
OUTCOME NIV sk NIV PAPER
OUTCOME n
Confalonieri et 2 MONTH
al, 1999
’ SURVIVAL _ FULL _
56 | (CALC =60 DAY OXYGEN 1%%’?'@8)‘ 28 | FACEMASK | %% (IS:IAELD(): =T o8 "ns"
DEATHS)(whole NPPV
population)
Table C9: NIV FACEMASK versus STANDARD OXYGEN - 90 d MORTALITY
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 Facemask Facema | AGGREGATE DATA from
OUTCOME NIV sk NIV PAPER
OUTCOME n
Wermke et al, OXYGEN *17 pts failing on arm A
2012 PLUS crossed over to arm B
0, 0, 1
86 100d SURVIVAL OXYGEN 68% (calc 44 INTERMITTA | 61% (calc 42 which may impact
29.92) NT FULL 25.62) outcomes after ICU
FACEMASK o
admission.
NIV
Ferrer et al, BIPAP
2008 MORTALITY 90 OXYGEN FROM HIGH (I?)ARCE/-'QAS/:\’-\?_K
105 CONCENTRATION 21 54 10 51 NR
D SOURCES IF NOT
TOLERATED
)
Frat et al, 90 DAY
2015 MORTALITY STANDARD OXYGEN FACEMASK
(FLORALI) 313 (Whole THERAPY 22 94 NIV sl 110
population)
Table C10: FACEMASK CPAP versus STANDARD OXYGEN - HOSPITAL MORTALITY
RCT N OUTCOME ARM 1 SOT SOT n ARM 2 Facemask Facema | AGGREGATE DATA from
OUTCOME CPAP sk PAPER
OUTCOME CPAP n
Delclaux et al, OXYGEN
2000 HOSPITAL AND FULL _
123 MORTALITY OXYGEN 15 61 FACEMASK 13 62 p=0.89
CPAP
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Table C11: NIV - FACEMASK versus HENO - ANY MORTALITY

RCT N OUTCOME ARM 1 HFENO HFENO n ARM 2 Facemask Facema AGGREGATE/OTHER
OUTCOME NIV sk NIV DATA from PAPER
OUTCOME n
Frat et al 90 DAY .
’ unadjusted HR 2.50 (1.31-
2015 313 MORTALITY HFNO 13 106 | TACEMASK 31 110 4.78), adjusted HR 2.33
(FLORALI) (Whole NIV
. (1.22-4.47)
population)
Shebl et al. NIV - BIPAP
2018 VISION
WITH
Continuous
70 lI\N/I(l)_il'\?'I'S;Ll;I:I'AYL HENOT 9 34 pqsitive 11 36 P=0.71
airway
pressure
mode was
initiated
Table C12: NIV - FACEMASK versus HFNO - 90 d MORTALITY
RCT N OUTCOME ARM 1 HENO HFENO n ARM 2 Facemask Facema AGGREGATE/OTHER
OUTCOME NIV sk NIV DATA from PAPER
OUTCOME n
Frat et al 90 DAY .
! unadjusted HR 2.50 (1.31—
2015 313 MORTALITY HFNO 13 106 FACEMASK 31 110 4.78), adjusted HR 2.33
(FLORALI) (Whole NIV
. (1.22-4.47)
population)
Table C13: NIV - HELMET versus NIV - FACEMASK -90 D MORTALITY
RCT N OUTCOME ARM 1 Facemask | Facema ARM 2 Helmet NIV Helmet AGGREGATE/OTHER
NIV sk NIV OUTCOME NIV n DATA from PAPER
OUTCOME n
Patel et al, Absolute Difference (95%
2016 Cl)-22.3 (-43.3 to -1.4);
FACEMASK P=.02 unadjusted HR for
83 90D MORTALITY MFCA)\I(Q:EASQ(SZEI\TAEQT\]?V 22 39 NIV THEN 15 44 death at 90 days was 0.47
HELMET NIV (95%Cl, 0.24 to 0.91 days;
P =.03) in the helmet
group
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Table C14: NIV - HELMET versus NIV - FACEMASK -1y MORTALITY

RCT N OUTCOME ARM 1 Facemask | Facema ARM 2 Helmet NIV Helmet AGGREGATE/OTHER
NIV sk NIV OUTCOME NIV n DATA from PAPER
OUTCOME n
Patel et al., p=0.007
2016 The unadjusted HR for
death at one year was 0.46
Compan (95% confidence interval
ion (CI) [0.25-0.82]; p=0.009)
reports 1-year FACEMASK NIV AND 27 39 FNAISETI\C"A;\IK 19 a4 in the helmet NIV group.
data MORTALITY MORE FACEMASK NIV The risk of death at one
HELMET NIV h S
PATEL year remained significantly
2018 lower in the helmet NIV
group after adjustment for
APACHE Il score (HR 0.48
[0.26-0.86], p=0.01).
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Table C15: HFNO VERSUS
SOT
RCT N OUTCOME ARM 2 HFNO HFNO n ARM 1 SOT SOTn AGGREGATE DATA
OUTCOME OUTCOME from PAPER
Frat et al, 2015 ENDOTRACHEAL STANDARD
(FLORALI) 313 INTUBATION AT HFNO 40 106 OXYGEN 44 94 OR 1.85 (0.84-4.09);
DAY 28 THERAPY
Jones et al, 2016
INTUBATED STANDARD _
322 HFNO 1 172 OXYGEN 3 150 p=0.33
(Endotracheal) THERAPY
Andino et all. intention to treat [x2
2020 =4.2;p=0.04,
relative risk (RR):
Endotracheal CONVENTIONAL 0.5, 95% confidence
46 intubation HFNC 8 24 OXYGEN 14 22 interval (Cl): 0.3-1.0)
THERAPY and in treatment
analysis (x2=4.7; p
=0.03; RR=0.5; ClI
95%: 0.3-0.9)
Lemiale et al, STANDARD
2015 - 2hrs 100 Need for IMV HFNO 1 more 52 OXYGEN 2 more 48 NR
(within 24 hours) (calc 5) THERAPY (calc 4)
Table C16: HELMET CPAP VERSUS SOT
RCT N OUTCOME ARM 2 Helmet Helmet ARM 1 SOT SOTn AGGREGATE/OTHE
CPAP CPAP OUTCOME R DATA from
OUTCOME | HELMET n PAPER
Brambilla et al,
2014 (HIGH) ENDOTRACHEAL
81 INTUBATION CPAP HELMET 2 40 OXYGEN 1 41 NR
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Cosentini et al, REQUIRED
2010b 47 INTUBATION HELMET CPAP 0 20 OXYGEN 0 27 NR
DURING TRT
Squadrone et al, Intubation and
2010 invasive RR 0.5 (0.29-0.85)
40 ventilation at ICU HELMET 2 20 STD OXYGEN 8 20 0.03, P=0.03
entry
Table C17: FACEMASK CPAP VERSUS SOT
RCT N OUTCOME ARM 2 Facemask | Facemask ARM 1 SOT SOTn AGGREGATE/OTHE
CPAP CPAP OUTCOME R DATA from
OUTCOME | HELMET n PAPER
Delclaux et al. q heal c S
2000 Endotracheal FACEMASK _
123 intubation CPAP 21 62 OXYGEN 24 61 p=0.53
Table C18: FACEMASK NIV VERSUS SOT
RCT N OUTCOME ARM 2 FACEMAS | FACEMAS ARM 1 SOT SOTn AGGREGATE/OTHE
K NIV K NIV n OUTCOME R DATA from
OUTCOME PAPER
Antonelli et al,
2000 PTS REQUIRING FULL _
40 INTUBATION FACEMASK NIV 4 20 OXYGEN 14 20 P=0.002
Confalonieri et Need for ETI and
al., 1999 mechanical FULL
56 ventilation at any FACEMASK 6 28 OXYGEN 14 28 NR
time during the NPPV
study
Ferrer et al, 2003 BIPAP (FACE OXYGEN FROM
. MASK OR HIGH _
105 Intubation rate NASAL IE NOT 13 51 CONCENTRATIO 28 54 p=0.010
TOLERATED) N SOURCES
I(:FraLIE)eéAaII_,I)Z 015 prv(\)lﬁgr:lgnuﬁl;zts STANDARD Standard Oxygen vs.
313 endotrzgcheal FACEMASK NIV 55 110 OXYGEN 44 94 High-Flow Oxygen
. . - THERAPY OR 1.45 (0.83-2.55)
intubation within
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28 days after
randomization.

Hernandez et al, HFNO THEN
2010 BIPAP FULL
FACEMASK OR
50 INTléi#‘éION FACEMASK 3 25 Sg;“(ﬁgéﬁl) 10 25 P=0.02
BASED ON
INJURIES AND
TOLERANCE)
He et al, 2019 CONVENTIONAL
(ENIVA) 204 INTUBATION ,\?ESOKNQIii'E, 7 105 OXYGEN 9 99 P=0.71
THERAPY
Hilbert et al., Need for
2001 endotracheal INTERMITTANT
intubation and FULL
52 mechanical FACEMASK NIV 12 26 SUPPLEMENTAL 20 26 RR 0.60 (0.38-0.96);
ventilation at any AND OXYGEN P=0.03
time during the SUPPLEMENTA
L OXYGEN
study
Lemiale et al, PATIENTS
2015 INTFEJ%?AL'IJ'II?I\I’\I/EEE STANDARD absolute difference,
— 0, —_
374 D FOR INVASIVE FACEMASK NIV 73 191 OXYGEN 82 183 6t.§ :ggf]@PC:I, 2(1)§5.6
MECHANICAL o ’
VENTILATION
Wysocki et al., CONVENTIONA
1995 L OXYGEN
endotracheal PLUS FULL
intubation FACE MASK CONVENTIONAL
41 and mechanical NIPSV 13 21 OXYGEN 14 20 NR
ventilation (PRESSURE
SUPPORT
VENTILATION)
Zhan et al, 2012 _
. NIPPV (STANDARD _
40 Intubation FACEMASK 1 21 4 19 p=0.04
BIPAP OXYGEN)

Table C19: FACEMASK NIV VERSUS HFNO
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RCT N OUTCOME ARM 2 FACEMAS | FACEMAS ARM 1 HFENO HFNO n AGGREGATE/OTHE
K NIV K NIV n OUTCOME R DATA from
OUTCOME PAPER
o e
313 INTUBATION AT | FACEMASK NIV 55 110 HFENO 40 106 Ventilation vs. Hiah-
DAY 28 en -9
Flow Oxygen
Shebl et al. 2018 NIV - BIPAP
need for intubation VISION WITH
70 within 28 days Continuous 8 36 HENOT 7 34 P=0.87
after admission positive airway ’
to the ICU pressure mode
was initiated
Azevedo et al, 35 (30 16 14
2015 abstract _
only REPS)RTE INTUBATION FACEMASK NIV 9 ANALYZED HFNO 9 ANALYZED P=0.72
Table C20: FACEMASK NIV VERSUS HELMET NIV
RCT N OUTCOME ARM 2 Helmet NIV | Helmet NIV ARM 1 FACEMAS | FACEMAS | AGGREGATE/OTHE
OUTCOME n K NIV K NIV n R DATA from
OUTCOME PAPER
Patel et al., 2016 Absolute Difference
(95% Cl) -43.3
(-62.4 to —24.3);P=
<.001.In a competing
risk analysis, the
Potene | FACEMASK I
83 endotracheal THEN HELMET 8 44 AND MORE 24 39 the helmet group
; . NIV FACEMASK NIV .
intubation for the primary
outcome of
endotracheal
intubation was 0.22
(95%Cl, 0.11-0.47; P
<.001).
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Syntheses for hospital and ICU LOS

LOS data
Table C21: Hospital LOS syntheses

SVIDENGE SR

Median and Mean (Metamedian*’)
Comparison K EST SE 12 LCI ucCl
HFNO VERSUS SOT 2 -1.17 1.02 33.59 -3.16 0.83
HELMET CPAP VERSUS SOT 1 0.50 2.17 NE -3.75 4.75
FACEMASK CPAP VERSUS SOT 1 -2.00 7.91 NE -17.50 13.50
FACEMASK NIV VERSUS SOT 6 -2.02 1.21 54.76 -4.39 0.35
FACEMASK NIV VERSUS HFNO 0
N LT VERSUS NIV - 1 5.10 2.18 NA 9.38 0.82
K=number of RCTs; est=absolute mean difference, in days; SE=standard error; NE=not estimable; LCL=lower 95% CI; UCI=upper 95%ClI
Table C22: ICU LOS syntheses
Median and Mean (Metamedian)
Comparison K EST SE 12 LCI ucl
HFNO VERSUS SOT 2 Not pooled 2.26 85.28 -- -
HELMET CPAP VERSUS SOT 0
FACEMASK CPAP VERSUS SOT 1 0.00 4.53 NA -8.89 8.89
FACEMASK NIV VERSUS SOT 10 -1.62 0.81 74.33 -3.21 -0.03
FACEMASK NIV VERSUS HFNO 1 0.55 1.89 NA -3.16 4.26
NIV - HEMLET versus NIV - 1 -3.10 1.67 NA -6.37 0.17
FACEMASK
Noninvasive ventilation strategies for patients with severe or critical COVID-19 73
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Forest plots
HFNO versus SOT

Mortality, any duration

SFOR

HFNO SOT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 895% Cl M-H, Fixed, 95% CI
Andino 2020 5 24 4 22 22% 1.38 [0.45, 4.24] 4‘*
Azoulay 2018 138 388 140 388 72.48% 0.8 mez2, 1.19]
Frat 2014 13 106 22 84 121% 052 [0.28, 0.98] — ]
Jones 2016 3, 172 24 1580 13.3% 1.27 [0.79, 2.04] T
Total (95% CI) 690 654 100.0%  0.98 [0.83,1.15] L
Total events 192 180
Heterogeneity: Chi = 536, df=3(P=0158) F=44% 00 01 0 o0
Testfor averall effect: Z=0.28 (P =0.78) Favours HFNO  Favours SOT
90 d Mortality
HFNO SOT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 895% Cl M-H, Fixed, 95% CI
Frat 2014 13 106 22 84 AT E% 0.52[0.28, 0.98]
Jones 2016 CLTT . 24 180 52.4% 1.27 [0.79, 2.04]
Total (95% CI) 278 244 100.0%  0.92[0.63,1.32]
Total events 44 46
Heterageneity: Chi = 491, df=1i{F=003 F=80% 'I:I.EH Elf1 'i 1-D 1DEI'
Testfor overall effect: =047 (P = 0.64) Favours HFNO  Favours SOT
IMV
HFNO SOT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 895% Cl M-H, Fixed, 95% CI
Andino 2020 a 24 14 22 21.3% 052 [0.27,1.00]
Frat 2014 40 106 44 84 EBRO% 0.81 0458, 1132]
Jones 2016 1 172 3 140 4 7% 029003, 2.77]
Lemiale 2015 2H 4 52 4 48 B.1% 1.15[0.23, 4.09] I nE—
Total (95% CI) 354 314 100.0%  0.74 [0.56,0.99] &
Total events a4 B4
Heterogeneity: Chi*= 2,80, df= 3 (P =0.48), F=0% 00 01 0 o0

Testfor overall effect: £= 2.06 (P = 0.04)

Favours HFND  Favours 30T
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Facemask NIV versus SOT

_S”R

28d Mortality
Facemask NIV SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% C|
Lemiale 2015 46 191 a0 183 100.0% 0.88 [0.62,1.29]
Total (95% CI) 191 183 100.0%  0.88[0.62,1.25]
Total events 46 a0
Heterageneity: Mot apphcable 'IZI.IZI1 IZIH 1- 1'IZI 1IZID'
Testfor overall effect: £=0.72 (F = 0.47) Favours facemask NIV Favours SOT
60d Mortality
Facemask NIV SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CIl
Confalonieri 1999 T 8 10 8 100.0% 070031, 1.68] —
Total (95% Cl) 28 28 100.0%  0.70[0.31,1.58] -
Total events T 10
Heterogeneity: Mot anllcahle 'IZI.IZI1 Df1 1'D 1DIZI'
Testfor averall effect: £=0.86 (P = 0.39) Favours Facemask NIV] Favours SOT
90d Mortality
Facemask NIV SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Ferrer 2003 10 a1 21 f4 282% 050 [0.26, 0.9A] —
Frat 2015 ) 110 22 94 327% 1.20[0.745,1.93]
Wermeke 2012 25 42 24 44 391% 0.90 [0.65, 1.24]
Total (95% CI) 203 192 100.0%  0.89[0.69, 1.15]
Total events i3] 72
Heterogeneity: ChF:. 483, df=2{F =010} F=56% o1 0 ] 10 o0
Testfor overall effect: £=0.88 (P =0.38) Favours Facemask NIV Favours SOT
Mortality, longest duration reported
Facemask NIV SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Antonelli 2000 7 20 11 20 a.0% 064 [0.31,1.30] 1
Confalonieri 1959 10 28 T 2a 3.2% 1.43[0.63, 3.22] —_ T
Ferrer 2003 10 a1 21 a4 9.3% 0.50 [0.26, 0.96] E—
Frat 2015 H 110 22 a6 10.7% 1.23[0.77,1.97] -,
He 20149 7 108 7 a4 3.3% 0.94 [0.34, 2549 T
Hernandez 2010 1 25 1 24 05% 1.00[0.07, 1812
Hilbert 2001 13 26 21 26 9.6% 0.62 [0.40, 0.95] —
Lemiale 2015 T2 1491 g2 183 32B1% 0.84 [0.66,1.07] L
Wermeke 2012 26 42 3o 44 133% 0.91 [0.ER, 1.24] =
Wivencki 1995 T 21 10 20 4.7% 06T [0.32,1.41] 1
Zhan 2012 1 21 a 14 2.4% 0.18[0.02 1.41]
Total (95% CI) 640 614 100.0%  0.83[0.71, 0.96] 4
Total events 185 217

Heterogeneity: Chi®=11.83, df=10 (P =030}, F=15%
Testfor overall effect £=2.44 (P =0.01}

0.01 0.1 110
Favours Facemask NIV Favours S0OT
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Facemask NIV

SOT

S”R

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Wiysocki 1995 13 21 14 20 5.9% 088 [0.57,1.38]) 1894 i
Confalonieri 1999 B 28 14 28 57% 0.43[0.19 095 1594
Antonelli 2000 4 20 14 20 57% 029011, 0,73 2000 —
Hilbert 2001 12 26 20 26 8.2% 0.60[0.38 0,96 20M I
Ferrer 2003 13 a1 28 a4 11.1% 0.49[0.29 0.84] 2003 I
Hernandez 2010 3 25 10 25 4.1% 0.30 [0.09, 0.96] 2010 e
Wermeke 2012 0 0 I il Mot estimahle 2012
Zhan 2012 1 21 1 19 1.7% 0.23[0.03,1.85] 2012
Frat 2015 Lili] 110 14 94 194% 1.07[0.80,1.42] 2014 -+
Lemiale 2014 73 1491 82 183 343% 0.85[0.67,1.09] 2014 -
He 20189 7 107 9 a5 3.8% 0.72[0.28 1.861 2014 .
Total (95% Cl) 600 568 100.0%  0.74 [0.64, 0.86] L ]
Total events 187 239
. . . - - CE = L L 1
Heterogeneity: Chi®= 2074, df=9 (P =001, F=57% 0 o 10 100

Test for overall effect: £=4.01 (F = 0.0001}

Helmet CPAP versus SOT

Mortality in hospital

Fawours Facemask NIV Fawvours SOT

Helmet CPAP SOT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Brambilla 2014 2 40 7 41 31.8% 0.29 [0.06,1.33] — &
Cosentini 2010 0 20 0 27 Mot estimahle
Sguadrone 2010 3 20 15 20 BRA%W 0.20 [0.07, 0.5849] —l—
Total (95% CI) a0 88 100.0% 0.23 [0.10, 0.55] e
Total events a 22
Heterogeneity: Ch|==. 016, df=1(P=0.69); F= 0% e 0 e 100
Testfar overall effect: £=3.31 (P = 0.0009) Favours Helmet CPAP  Favours SOT
IMV
Helmet CPAP SOT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Brarmhbilla 2014 2 40 1 41 110%  205[019 2173
Cosentini 2010 1] 20 1] a7 Mot estimable
Sguadrone 2010 2 20 § 20 89.0%  0.25[0.08,1.03 ——
Total (95% CI) a0 88 100.0% 0.45[0.15, 1.34] —eat——
Tatal events 4 9
Heterogeneity: Chi*=2.24, df=1{P=013); F= 59% oo 0 na 100

Testfor overall effect Z=1.44 (F=019)

Favours Helmet CPAP Favours SOT
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Facemask CPAP versus SOT
Mortality in hospital

Facemask CPAP SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 85% Cl M-H, Fixed, 95% CI
Delclawx 2000 13 62 15 61 100.0% 0.845[0.44, 1.64]
Total (95% CI) 62 61 100.0%  0.85[0.44, 1.64]
Total events 13 15
Heterogeneity; Mot applicable f ! I ! |
0.01 0.1 1 10 100
Testfor overall effect: 2= 0.45 (F = 0.63) Favours Facemask CPAP Favours SOT
IMV
Facemask CPAP SOT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Delclawx: 2000 21 G2 24 61 100.0% 0.86[0.54,1.37]
Total (95% CI) 62 61 100.0%  0.86 [0.54, 1.37]
Total events 21 24
Heterageneity: Mot applicable f t T t i
0.01 01 1 10 100
Testfor overall effect £=0.62 (P=0.53) Favours Facemask CPAP  Favours SOT
Facemask NIV versus HFNO
Mixed mortality
Facemask NIV HFNO Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Frat 2015 M 110 13 1068 5849% 230[1.27,4.149] ——
Shebl 2018 ih! 36 9 M M1 % 1.15[0.55, 2.43]
Total (95% CI) 146 140 100.0% 1.83 [1.15, 2.89] P
Total events 42 22
Heterogeneity: Chi = 204 di=1(P=015),F=51% o o i 1 100
Test for overall effect £= 2.87 (F=0.01) Favours Facemask MIV Favours HENO
IMV
Facemask NIV HFNO Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
Azevedo 2014 gq 16 9 14 167% 0.88[0.49, 1.487]
Frat 2015 a5 110 a0 108 ¥0.8% 1.32[0.87,1.80]
Shebl 2018 a 36 7 3 125% 1.08 [0.44, 2.64] T
Total (95% CI) 162 154 100.0% 1.22 [0.94, 1.59] »
Total events 72 a6
Heterogeneity: Chi#=1.60, df= 2 {P=044), F=0% e o1 e 100

Testfor overall effect Z=147 (F=0.14)

Favours Facemask NIV Favours HFNO
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