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Clinical application of non-invasive positive 
pressure ventilation (NIPPV) in critical care



Trend of NIV and IMV during CAP hospitalization



Trends in Ventilatory Support at the End of Life 
2000-2017



Trends in Ventilatory Support at the End of Life 
by Admitting Diagnosis, 2000-2017



Time frames for the application of NIV in 
acute respiratory failure



Evidence-based indications for NIV according to the 
severity and time of acute respiratory failure



Official ERS/ATS clinical practice guidelines: 
recommendations for actionable PICO questions

(without prior chronic respiratory disease)
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Cumulation of intubation rates 
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Cumulation of intubation rates 
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Cumulation of survival rates at day 90
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Comparison of intubation rates 
HFNC versus COT

HFNC versus NIV



Effect on the rate of escalation of 
respiratory support and Mortality

HFNC versus NIV

HFNC versus NIV

Effect on the rate of escalation of respiratory support 

Effect on mortality





HFNC compared to NIPPV or NIV for respiratory support 
in adult intensive care patients



HFNC compared to NIPPV or NIV for respiratory support 
in adult intensive care patients











Multivariate Logistic Regression Analyses 
of Factors Associated With Intubation 

1 hour after non-invasive O2 therapy is important!





Points for each variable in the original HACOR score 
1-2 hours after NIV application

Variable Category Points
Heart rate, beats/min <120 0

≥121 1
pH (Acidosis) ≥7.35 0

7.30–7.34 2
7.25–7.29 3
<7.25 4

GCS (Consciousness) 15 0
13–14 2
11–12 5
≤10 10

PaO2/FiO2 (Oxygenation), mmHg ≥201 0
176–200 2
151–175 3
126–150 4
101–125 5
≤100 6

Respiratory rate, breaths/min ≤30 0
31–35 1
36–40 2
41–45 3
≥46 4



Basic score for predicting NIV failure 
in the training cohort 

Variable Regression coefficient β 
per unit increase

Weight (β/βreference) × 0.5 Assigned 
points

Pneumonia 0.90 0.90/0.19 × 0.5 = 2.37 2.5

CPE –1.59 –1.59/0.19 × 0.5 = –4.18 –4

Presence of pulmonary ARDS 1.11 1.11/0.19 × 0.5 = 2.932 3

Presence of immunosuppression 0.54 0.54/0.19 × 0.5 = 1.42 1.5

Presence of septic shock 0.96 0.96/0.19 × 0.5 = 2.53 2.5

SOFA score 0.19 0.19/0.19 × 0.5 = 0.5 0.5 × SOFA



Predictive power for NIV failure of the updated HACOR score











Integrated strategies to reduce NIPPV 
failure







Proposal of management of oxygenation strategies to 
prevent or treat respiratory failure 

in patients extubated in ICUs



Summary

• NIPPV and HFNC are widely used in the critical care area 
and it is the first-line intervention for certain forms of ARF

• Explore the results of clinical studies on NIPPV and HFNC is 
very important to avoid drawbacks and to reduce the rate 
of failure during its application.

• Understanding principle of functioning of ventilator and 
modes will lead the operator to choose the best approach 
for patients.



謝謝聆聽!
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