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Disclaimer:

• This webinar is organized by Iranian Society of Pulmonologists in collaboration with 
Cobel Darou.

• The presentations are fully scientific and do not contain promotional contents.

• I have not received any speaker fee for this presentation.

• The CME responsibility is not with Cobel Darou.

• The content is selected and prepared by Iranian Society of Pulmonologists.

• Adverse event reporting and Medical Information queries for Cobel Darou GSK marketed 
products will be sent to Cobel Darou via the link at the final slide. 
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Guideline Session - High Flow Nasal Cannula in Adults 
with Acute Respiratory Failure
Dr. Ali  Taghizadieh
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Raffaele Scala
Pulmonology and RICU

S.  Donato H, Arezzo -ITALY-

Physiologic rationale and clinical pitfalls



IR
/O

TH
/2

02
2/

00
16



IR
/O

TH
/2

02
2/

00
16

Ricard JD et al. Intensive Care Med 2020 

HFNC WORKS AS ACTIVE RESPIRATORY SUPPORT
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COT FLOW-SUPPORT
HFNC
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DEAD SPACE EFFECT
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NIV FAILURE NIV SUCCESS

P-SILI-correlated Predictors of NIV failure

P/F =200-300 P/F <200

Carteaux G. et al. Crit Care Med. 2016 Tonelli R. et al. AJRCCM 2020
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Grieco DL et al. AJRCCM 2019

RISK OF SP-SILI IS LOWER WITH HFNC vs NIV-HELMET
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HFNC vs NIV:
Vent/pt synchrony (+++)

Risk of SILI (+/-)
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NIV+HFNC: two are BETTER than one

Risk of Weaning failure may be reduced if 
“NIV-free breaks” are assisted with HFNC
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ROX INDEX= SpO2/FiO2/RR
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Which flow Rate?
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Contraindications 
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Management Algorithm for HFNC
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Main physiological effects of 
HFNC therapy
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Ventilatory Limitation?
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HFNC Guideline Session:
Non-invasive respiratory 
treatment options and 

recommendations

Simon Oczkowski MD MHSc
Associate Professor

Departments of Medicine and Health Research 
Methods, Evidence, and Impact 

McMaster University, Canada
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Aims / Learning objectives

1. Understand meaning of recommendations in GRADE 

2. Review ERS recommendations for use of HFNC in acute respiratory failure

3. Understand rationale for the ERS recommendations for use of HFNC
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Introduction 
• High-flow nasal cannula (HFNC) is a respiratory support device, which is used during early noninvasive management of 

acute respiratory failure (ARF).

• The benefits of HFNC, which are both 

clinical (e.g. patient comfort and ease of use) and 

physiological (high oxygenation, alveolar recruitment, humidification and

heating, increased secretion clearance, reduction of dead space)

• It can prevent deterioration of lung function and endotracheal intubation [2–4]. However, there is limited evidence on 
the most appropriate form of noninvasive respiratory support in the different ARF scenarios. While HFNC is more 
comfortable and tolerated when compared to COT and to 

• Its ability to unload respiratory muscles in ARF may be lower than that provided by NIV. 

• Moreover, prolonging noninvasive respiratory support in patients failing with either HFNC and NIV may result in delayed 
intubation and worsen hospital mortality
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HFNC
• Airflows as high as 50–60 L·min−1 

• HFNC closely matches the inspiratory demands of dyspnoeic patients

• Achieves an FiO2 as high as 100%

• A low level of (PEEP) in the upper airways, facilitating alveolar recruitment 

• Decreased risk of P-SILI

• Avoiding harmful changes in transpulmonary pressure

• Carbon dioxide washout of upper airways

• Improved ventilation and provision of reliable humidification

• Increased patient comfort and enhanced secretion clearance 

• This is particularly true for immunocompromised patients who are more likely to develop complications correlated to IMV, 
such as ventilator-associated pneumonia (VAP)
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Recommendations in GRADE

For patients For clinicians For policy makers

Strong
“We recommend…”

Most individuals in this situation 
would want the recommended 
course of action and only a small 
proportion would not.

Most individuals should receive 
the recommended course of 
action. Could be a quality 
indicator. Decision aid not 
needed.

The recommendation can be 
adapted as policy in most 
situations including for the use 
as performance indicators.

Weak/conditional
“We suggest…”

The majority of individuals in 
this situation would want the 
suggested course of action, but 
many would not.

Different choices will be 
appropriate for different 
patients, need to help each 
patient arrive at a management 
decision consistent with her or 
his values and preferences.

Policy making will require 
substantial debates and 
involvement of many 
stakeholders. Policy may vary 
between regions. 

Adapted from the GRADE handbook
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PICO Questions
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1. HFNC in Hypoxemic resp failure

Recommendation 1. We suggest use of HFNC over COT in adults with 
acute hypoxemic respiratory failure 

(conditional recommendation, moderate certainty of evidence) 
Critical outcomes Studies Relative risk Absolute risk Certainty of evidence

Mortality 6 RCTs
n=1507

RR 0.99 
(0.84 to 1.17) 

3 fewer per 1,000 
(from 41 fewer to 43 more) 

Moderate

Limited by imprecision 

Intubation 11 RCTs
n=1850

RR 0.89 
(0.77 to 1.02) 

31 fewer per 1,000 
(from 64 fewer to 6 more) 

Escalation to NIV 6 RCTs
n=797

RR 0.76 
(0.43 to 1.34) 

29 fewer per 1,000 
(from 69 fewer to 41 more) 

Non-critical outcomes: improved patient comfort, dyspnea, respiratory rate, PaO2, P/F; no difference in PCO2
The impact on mortality is probably small (<1%).
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Justification

• HFNC is most likely to benefit patients who are at high risk of intubation; 

• its use should be favoured in patients with more severe disease rather than patients 
requiring low oxygen flow rates, 

• in those with severe symptoms, given the improvements in patient comfort, dyspnoea, 
respiratory rate, and gas exchange. 

• The panel notes that AHRF, particularly ARDS, is heterogenous: identifying patients 
most likely to benefit from HFNC requires clinician judgement
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1. HFNC in Hypoxemic resp failure

Recommendation 1. We suggest use of HFNC over COT in adults with 
acute hypoxemic respiratory failure 

(conditional recommendation, moderate certainty of evidence) 

• Balance of effects favour HFNC, especially intubation, though some uncertainty; 
biggest impact likely in patients at high risk of intubation

• No major tradeoffs or variation in patient preferences identified
• Resource considerations likely between centres (devices, O2 use, monitoring)
• Widespread use demonstrates feasibility and acceptability of device 

Justification for recommendation: 
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1. HFNC in Hypoxemic resp failure

Recommendation 2: We suggest use of HFNC over NIV in patients 
with acute hypoxemic respiratory failure 

(conditional recommendation, very low certainty of evidence) 

Critical outcomes Studies Relative risk Absolute risk Certainty of evidence
Mortality 3 RCT

n=474
RR 0.77 

(0.52 to 1.14) 
45 fewer per 1,000 

(from 94 fewer to 27 more) 
Very low
Limited by indirectness, 
imprecision

Intubation 5 RCT
n=708

RR 0.84 
(0.61 to 1.16) 

41 fewer per 1,000 
(from 101 fewer to 41 more) 

Low
Limited by imprecision

Non-critical outcomes: HFNC increased comfort, but also more dyspnea than NIV; increased PaO2 and P/F; similar PCO2 and RR .
Reassuringly, for almost every outcome (other than dyspnoea), HFNC appeared to be beneficial or at least neutral compared to NIV.
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Subgroup considerations
• Benefits of HNFC may be greater in immunocompromised patients. However, these results 

are entirely derived from one study and remain imprecise, and judged insufficient for a 
strong recommendation. 

• The task force chose to make only a single recommendation. 

• No RCTs comparing HFNC to NIV in COVID-19 were available, and the panel choose not to 
make a separate recommendation. 

• New paper it found no differences in respiratory support-free days or mortality at 30 or 60 
days, but a reduction in intubation at 28 days . 

• While suggesting that helmet NIV may reduce intubation compared to HFNC in COVID-19, 
it is interesting that mortality between the groups is unchanged. 

• While this study demonstrates the viability of both devices in COVID-19, further research is 
needed before a definitive recommendation can be issued, especially as helmet NIV is not 
available in all centres and such a recommendation would require substantial change in 
practice for many hospitals.
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1. HFNC in Hypoxemic resp failure

Recommendation 2: We suggest use of HFNC over NIV in patients 
with acute hypoxemic respiratory failure 

(conditional recommendation, very low certainty of evidence) 

• Balance of effects favour HFNC, though less certainty when compared to COT
• in some cases clinicians may judge that NIV is preferred (eg. previous use/tolerance of 

HFNC/NIV; suspected OSA; absence of secretions, etc)

Justification for recommendation: 
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Background 

• HFNC and NIV are used more frequently in patients with progressive or moderate to 
severe AHRF (PaO2 / FiO2 ⩽200 mmHg), when the risks of intubation and death are 
higher .

• In more severe AHRF (PaO2 /FiO2 <=100clinicians aim to balance the benefits together 
with its complications versus the harms of delayed intubation, including high inspiratory 
effort, increased lung stress and risk of lung injury during noninvasive respiratory support 

• HFNC is an attractive alternative to NIV for treating patients with AHRF and high 
respiratory demand.
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1. HFNC in Hypoxemic resp failure

Recommendation 3: We suggest use of HFNC over COT during breaks from NIV  
in patients with acute hypoxemic respiratory failure 

(conditional recommendation, very low certainty of evidence) 

• Single study, underpowered for critical outcomes, but similar intubation rate (2/28 vs 0/26, 
p=0.49); patient comfort, respiratory rate, and dyspnea lower with HFNC

• Considering indirect evidence from recommendation 1, there may be a small benefit to HFNC 
over COT during breaks from patients on NIV; unlikely to be impact on mortality, intubation 
given short duration of intervention

• HFNC suggested over COT, where resources permit, on basis of comfort and dyspnea

Justification for recommendation: 
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2. HFNC in Postoperative patients

Recommendation 4: We suggest the use of either COT or HFNC in 
postoperative patients at low risk of respiratory complications

(conditional recommendation, low certainty of evidence) 
Critical outcomes Studies Relative risk Absolute risk Certainty of evidence

Mortality 7 RCTs
n=1049

RR 0.64 
(0.19 to 2.14) 

5 fewer per 1,000 
(from 11 fewer to 15 more) 

Moderate
Limited by imprecision

Intubation 8 RCTs
n=1201

RR 0.66 
(0.23 to 1.91) 

12 fewer per 1,000 
(from 28 fewer to 33 more) 

Low
Limited by risk of bias, 
imprecision

Escalation to NIV 7 RCTs
n=1110

RR 0.77 
(0.42 to 1.40) 

27 fewer per 1,000 
(from 68 fewer to 47 more) 

Very low
Limited by risk of bias, 
inconsistency, imprecision

Non-critical outcomes: little effect upon comfort, but higher PaO2 and P/F with HFNC; no effect PCO2 or RR



IR
/O

TH
/2

02
2/

00
16

2. HFNC in Postoperative patients

Recommendation 4: We suggest the use of either COT or HFNC in 
postoperative patients at low risk of respiratory complications

(conditional recommendation, low certainty of evidence) 

Justification for recommendation: 

• Balance of effects favour HFNC but absolute effects are very small and uncertain, 
without improvements in comfort and dyspnea

• Given lack of certainty of effects, use of COT or HFNC is reasonable, primarily driven by 
resource considerations (HFNC generally more intensive) in this low risk population
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2. HFNC in Postoperative patients

Recommendation 5: We suggest either HFNC or NIV in post-operative 
patients at high risk of respiratory complications

(conditional recommendation, low certainty of evidence) 

Critical outcomes Studies Relative risk Absolute risk Certainty of evidence
Mortality 1 RCT

n=830
RR 1.22 

(0.72 to 2.09) 
12 more per 1,000 

(from 15 fewer to 60 more) 
Moderate
Limited by imprecision

Intubation 1 RCT
n=830

RR 1.02 
(0.73 to 1.44) 

3 more per 1,000 
(from 37 fewer to 60 more) 

Low
Limited by risk of bias, 
imprecision

Non-critical outcomes: PaO2 and P/F higher with NIV, similar PCO2 and RR  
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2. HFNC in Postoperative patients

Recommendation 5: We suggest either HFNC or NIV in post-operative 
patients at high risk of respiratory complications

(conditional recommendation, low certainty of evidence) 

Justification for recommendation: 

• Single trial of patients at risk of respiratory failure after cardiothoracic surgery, with point 
estimates favoring NIV but absolute effects may be small

• Given low certainty of effects, either HFNC or NIV appear to be reasonable for use in post-
operative patients at high risk of respiratory complications

• Individual patient, center, and resource considerations are likely to play a role in deciding 
which form of respiratory support to use
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3. HFNC post-extubation

Recommendation 6: We suggest HFNC over COT in non-surgical patients after 
extubation at low or moderate risk of extubation failure

(conditional recommendation, low certainty of evidence) 
Critical outcomes Studies Relative risk Absolute risk Certainty of evidence

Mortality 9 RCTs
n= 998

RR 1.01 
(0.68 to 1.52) 

1 more per 1,000 
(from 27 fewer to 43 more) 

Moderate
Limited by imprecision

Intubation 10 RCTs
n= 1127

RR 0.62 
(0.38 to 1.01) 

51 fewer per 1,000 
(from 82 fewer to 1 more) 

Moderate
Limited by risk of bias

Escalation to NIV 6 RCTs
n= 525

RR 0.38 
(0.17 to 0.85) 

94 fewer per 1,000 
(from 125 fewer to 23 fewer) 

Moderate
Limited by risk of bias

Non-critical outcomes: Improved comfort, PaO2, P/F, with similar PCO2
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3. HFNC post-extubation

Recommendation 6: We suggest HFNC over COT in non-surgical patients after 
extubation at low or moderate risk of extubation failure

(conditional recommendation, low certainty of evidence) 

Justification for recommendation: 

• Balance of effects favor HFNC, especially intubation and escalation to NIV, but still 
some uncertainty

• Resource use primary consideration when deciding who to extubate to HFNC, and this 
will likely vary between centers
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3. HFNC post-extubation

Recommendation 7: We suggest the use of NIV over HFNC after extubation for 
patients at high risk of extubation failure unless there are relative or absolute 
contraindications to NIV

(conditional recommendation, moderate certainty of evidence) 

Critical outcomes Studies Relative risk Absolute risk Certainty of evidence
Mortality 5 RCTs

n= 1513
RR 1.07 

(0.84 to 1.36) 
10 more per 1,000 

(from 23 fewer to 51 more) 
Moderate
Limited by imprecision

Intubation 5 RCTs
n= 1549

RR 1.31 
(1.04 to 1.64) 

44 more per 1,000 
(from 6 more to 92 more) 

High
Limited by risk of bias

Non-critical outcomes: HFNC results in more comfort,  with similar PCO2, PaO2, P/F, and RR
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3. HFNC post-extubation

Recommendation 7: We suggest the use of NIV over HFNC after extubation for 
patients at high risk of extubation failure unless there are relative or absolute 
contraindications to NIV

(conditional recommendation, moderate certainty of evidence) 

Justification for recommendation: 
• Balance of effects favour NIV, especially reintubation, though comfort higher with 

HFNC
• TF judged most patient would prefer to avoid intubation despite increased comfort 

with HFNC
• Some patients may have relative or absolute contraindications to NIV, in which case 

HFNC would be a reasonable alternative
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4. HFNC in hypercapnic resp failure

Recommendation 8: We suggest a trial of NIV prior to use of HFNC in patients 
with COPD and acute hypercapnic respiratory failure

(conditional recommendation, low certainty of evidence) 

Critical outcomes Studies Relative risk Absolute risk Certainty of evidence
Mortality 4 RCTs 

n= 250
RR 0.82 

(0.46 to 1.47) 
31 fewer per 1,000 

(from 92 fewer to 80 more) 
Low
Limited by very serious 
imprecision

Intubation 4 RCTs
n= 275

RR 0.79 
(0.46 to 1.35) 

36 fewer per 1,000 
(from 93 fewer to 60 more) 

Low
Limited by very serious 
imprecision

Non-critical outcomes: more comfort with HFNC but similar dyspnea, PaO2, P/F, PCO2, RR
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4. HFNC in hypercapnic resp failure

Recommendation 8: We suggest a trial of NIV prior to use of HFNC in patients 
with COPD and acute hypercapnic respiratory failure

(conditional recommendation, low certainty of evidence) 

Justification for recommendation: 

• Certainty of evidence comparing HFNC and NIV is low, but suggests similar effects; cf. evidence 
for NIV with hypercapnic COPD is high; TF judged more evidence is needed before HFNC can be 
considered first line treatment

• In most patients with acute hypercapnic resp failure, a trial of NIV is warranted; many patients 
will rapidly improve and can be de-escalated to HFNC; patients who do not tolerate NIV can 
trial HFNC

• Other considerations similar to other HFNC/NIV comparisons
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Future
Research
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Thank You
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Case 1

 43yo male, with a past medical history of epilepsy

 Epileptic seizure while swimming in the sea

 Taken to the shore around 5 minutes, no CPR needed

 Transfer to emergency room and directly supported with oxygen
GCS score 15
Body temp:360C, BP:126/82mmHg, pulse:118/m, RR:28/m SpO2 82%
Bilateral crackles on auscultation
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Case 1 Thorax CT
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Case 1- Arterial blood gas values after initial  evaluation

pH: 7.35   

PaCO2: 31mmHg 
HCO3: 19.7mEq/L 
PaO2: 68mmHg  
SatO2: 92%  
Mask O2 6-8L/m 

ARF due to 
drowning

PaO2/FiO2 ratio <150
No PEEP
ARDS???

Transfer to ICU
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Question

If you were the ICU physician, would you intubate the patient?
(ARDS? P/F< 150, GCS 15, Good response to oxygen therapy)

① Yes

② No

19399
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Question

If you were the ICU physician, would you intubate the patient?
(ARDS? P/F< 150, GCS 15, Good response to oxygen therapy)

① Yes

② No
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Question

Your choice for respiratory support would be….

①Conventional oxygen therapy (COT)

②High-flow nasal cannula (HFNC)

③Noninvasive ventilation (NIV)

19400
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Why HFNC  in acute hypoxemic RF?(recommendation 1)

Especially in patients with severe ARF at high risk of intubation 

Compared to COT: 
 Reduce intubation
 Reduce escalation to NIV
 Decrease dyspnea
 Increase comfort
 Improve gas exchange
 Mortality similar
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NIV in acute hypoxemic respiratory failure 
(recommendation 2)

Compared to NIV, HFNC appeared to be beneficial for critical outcomes 
such as intubation and mortality!

Major concerns!

 Heterogeneity of limited n of studies and reported outcomes

 True effect of NIV is still uncertain Duration and support level of NIV

 Risk of VILI with high tidal volumes / Helmet NIV? (HENIVOT trial)
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Question

How do you monitor response to HFNC therapy?

① Clinical parameters (RR, signs of respiratory distress, oxygenation, signs 
of disease progression) 

② ROX index

③ Both

19401
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MONITOR THERAPY!
Up to 30-40% of patients with severe AHRF fail

• Clinical judgment
• ROX index

ROX index validated in patients with pneumonia-related AHRF.
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66
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Flow 50L/m FiO2 50% 
After couple of hours RR 25/m SpO2 96%

pH  7.36

PaCO2 34mmHg  

HCO3  20mEq/L

PaO2 84mmHg  

SatO2 96%

ROX index 7.7% 

Very well tolerated, 

HFNC terminated on day 3, Transferred
to pulmonary ward and discharged
next day
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10 l/min mouth closed

40 l/min mouth open

40 l/min mouth closed

PEEP-EFFECT
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Grieco DL et al. AJRCCM 2019

HFNC vs NIV-Helmet in Hypoxemia
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After 12 hrs of CPAP applied to COVID-19 “L”



IR
/O

TH
/2

02
2/

00
16

Oldani S et al, Pulmonology 2021

SUPINE

PRONE

PaO2/FiO2 69

PaO2/FiO2 203

HFNC 50l/min, FiO2 0,50
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Ricard JD et al Intensive Care Med. 2020 
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List of references
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Tonelli R et al. J Clin Med 2021 

x

HFNC rationale in COVID-19 correlated ARF
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Thank
You
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For adverse events reporting of any GSK products, 
kindly call: (021) 88664496 or (021) 88208129 
or E-mail: pv@cobeldarou.com

For full Prescribing Information and any Medical 
Information queries please email: 
medinfo@cobeldarou.com

mailto:pv@cobeldarou.com
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