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Agenda

▪ Discuss clinical scenarios where noninvasive respiratory 
support might have a role.

▪ Discuss pros and cons of available devices and ventilatory 
modes

▪ Discuss appropriate monitoring tools (from basic to advanced) 
and reflect on thresholds for escalation to invasive mechanical 
ventilation



Clinical Scenarios 

Intubation Extubation

• Prevention of intubation • Prevention of Extubation Failure

• Rescue of Extubation Failure

Primary cause of ARF?

1. Acute hypoxemic respiratory failure

2. Acute hypercapnia or COPD exacerbation

3. Congestive heart failure
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1. Selection of NIRS devices



Case Presentation #1

A 55-year-old gentleman is admitted to ER with fever, productive cough and 
shortness of breath in the last 48 hours.

Past Medical History:  None. 

Exam: RR: 30 breaths per minute, SpO2 92%, mild dyspnea, no overt increased 
work of breathing. HR 90, BP stable. No signs of CHF. 

ABG: pH 7.50 pCO2 26 pO2 70 HCO3
- 24 on 6 litres of oxygen through low flow 

nasal cannula

CXR: bilateral patchy opacities

COVID-19 PCR came back negative.



Case Presentation #1

In addition to considering differential diagnosis and empirical treatments, 
during the case discussion, a few early oxygenation/ventilation strategies 
are discussed: 

1. Continue treatment with Standard Oxygen

2. Switch to High Flow Nasal Oxygen

3. Switch to noninvasive ventilation through a Face-mask

4. Switch to noninvasive ventilation through a Helmet

5. Intubate now



Case Presentation #2

A 55-year-old gentleman is admitted to ER with fever, productive cough and 
shortness of breath in the last 48 hours.

PMH:  Acute Myeloid Leukemia, favorable cytogenetics

Exam: RR: 30 breaths per minute, SpO2 92%, mild dyspnea, no overt increased 
work of breathing. HR 90, BP stable. No signs of CHF. 

ABG: pH 7.50 pCO2 26 pO2 70 HCO3
- 24 on 6 litres of oxygen through low flow 

nasal cannula

CXR: bilateral patchy opacities

COVID-19 PCR came back negative.
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Case Presentation #3

In addition to empirical treatments, during the case discussion, a few early 
oxygenation/ventilation strategies are discussed: 

1. Continue treatment with Standard Oxygen

2. Switch to High Flow Nasal Oxygen

3. Switch to noninvasive ventilation through a Face-mask

4. Switch to noninvasive ventilation through a Helmet

5. Intubate now



Would you change your decision for any of the previous 
questions based on the presence of immunosuppression 

or COVID-19?  



Assuming that –on average- HFNO might be the most 
used strategy for these patients, where would you be 

particularly wiling to use other strategies such as Helmet 
NIV?  



How do you set the initial settings for Helmet NIV?

Which asynchronies are expected and what are the 
clinical implications? Are these necessarily harmful for 

patients?   



Asynchronies During Helmet NIV

Cesarano, Annals of Intensive Care,  2022



Case #1 – Continued… 

A 55-year-old gentleman is admitted to ER with fever, productive cough and 
shortness of breath in the last 48 hours.

Past Medical History:  None. 

Assuming this patient is placed on HFNO and is  now 
“looking well” on FiO2% 45 (RR is now 26, Sats are 
95%)… 

Would you admit this patient to the ICU or manage in 
ward?



2. Monitoring



Monitoring During Noninvasive Respiratory 
Support

Munshi et al, NEJM, 2022 and Grieco et al, ICM, 2021

Respiratory Systemic
▪ Single parameters

PaO2:FiO2 or SaO2:FiO2, 

Respiratory rate

Inspiratory effort

Tidal Volumes

“Work of Breathing”

▪ Composite scores

ROX index

▪ Single parameters

• Level of consciousness 

• Heart rate 

• Blood pressure. 

▪ Composite scores: HACOR index



Monitoring During Noninvasive Respiratory 
Support

Simple Sophisticated
Ventilator/Waveforms

▪ Tidal Volumes

▪ POCC 



Case #1 – Continued… 

What parameters would you use to monitor 
these patients? 

How does monitoring affect you decision-making 
and patient outcome? 



Case #1 – Continued… 

Is there any rationale for using surrogate markers 
of inspiratory drive and effort during NIV? 



Monitoring During Noninvasive Respiratory 
Support

How Monitoring 
Impacts 

Outcome

▪ Decisions for frequency/place of assessment

▪ Use of adjuvant therapies (i.e.: light sedation)

▪ Changes in type of support

▪ Awake prone positioning

▪ Transition to invasive mechanical ventilation

▪ Awareness of potential spectrum of outcomes



3. Post Extubation Setting



Case Presentation #4

The same 55-year-old gentleman from ER! Ultimately admitted to 
ICU and intubated for 7 days. Is now recovering and has just 
passed an SBT. He is awake, following commands and with a low 
burden of secretions. Cough, gag reflex and cough leak are also 
present.

During ICU rounds a decision for extubation is made… 

The post-extubation management is discussed and these are the 
options 



Case Presentation #4

The post-extubation use of noninvasive respiratory support is 
discussed and these are the options suggested on rounds: 

1. Room air and or standard oxygen therapy given patients 
passed SBT and all items are checked.

2. HFNO
3. NIV
4. A combination of HFNO and NIV
5. HFNO or NIV but only for a few hours and if the patient looks 

good, then switch to room air
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The post-extubation use of noninvasive respiratory support is 
discussed and these are the options suggested on rounds: 

1. Room air and or standard oxygen therapy given patients 
passed SBT and all items are checked.

2. HFNO
3. NIV
4. A combination of HFNO and NIV
5. HFNO or NIV but only for a few hours and if the patient looks 

good, then switch to room air

Before answering this question, which parameters do you consider to 

characterize the risk of extubation failure? 



Thille et al, JAMA, 2019



Thille et al, AJRCCM, 2022



Noninvasive Respiratory Support – Post 
Extubation

Extubation

Prevention of failure in 
a low-risk patient

Prevention of failure in 
a high-risk patient

Treatment of 
extubation failure

HFNO HFNO + NIV Probably no role for  NIRS 

Thille, JAMA (2019) and Fernando, ICM (2022)



Wrap-up – Group Discussion



Thank you
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