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NIV – Benefits 

 
• Decrease the rate of 

 

 • Intubation  
• Sedation  

• ICU  

• ICU-related Infections 

Association of Noninvasive Ventilation With Nosocomial 
Infections and Survival in Critically Ill Patients 
JAMA. 2000;284(18):2361-2367. 



Contraindications of NIV 



When to start NIV  

300 



Criteria For termination of NIV 

• Hemodynamic instability 

• Decrease level of consciousness 

• Worsening PH and PaCO2  

• Worsening PaO2 

• Tachypnea >30 b/min 

• Intense dyspnea  

 

 

• Signs of increase WOB  

• Inability to clear secretions  

• Agitation or intolerance to NIV with progressive 
respiratory failure 

 

Dyspnea intensity ≥4 after the first NIV was independently associated 
with NIV failure (OR, 2.41, p=0.001) and mortality (OR, 2.11; p=0.009),    
 Dangers et al , ERJ  2018 
 



Monitoring NIV 

 



• Acute exacerbation of COPD 
• Acute asthma 

• Cardiogenic pulmonary edema 
• de novo ARF-ARDS/Pneumonia  

• Immunocompromised  patients 
• Post-operative acute respiratory failure 



Acute exacerbation of COPD  



 

• Need for IMV  

   15%/ 27%, p=0·02 

 

•  In-hospital mortality 
10%/20% ,p=0·05 

•  More rapid improvement in 
pH in the  first hour ,p=0·02  

•  Greater fall in respiratory 
rate at 4 h  ,p0·035. 

 

 

 

 

RR >23/min  
pH 7·25–7·35 with a PaCO2> 45 mmHg 



 

• 17 RCT involving 1264 participants 

• BiPAP versus standard  care alone  

• AECOPD pH < 7.35 and PaCO2> 45 mmHg 

 

• Decrease mortality by 46%  

• Decrease intubation by 65% 

• Similar results in subgroups  

▫ pH 7.30-7.35 vs. pH < 7.30 

▫ ICU vs. ward setting 



Official ERS/ATS clinical practice guidelines: 

noninvasive ventilation for acute respiratory 

failure  

Should NIV be used in ARF due to a 
COPD exacerbation to prevent the 
development of respiratory acidosis?  
We suggest NIV not be used  - 

Conditional recommendation, low 
certainty  

Should NIV be used in established acute 
hypercapnic respiratory failure due to a 
COPD exacerbation?  
We recommend bilevel NIV - Strong 

recommendation, high certainty   
Eur Respir J 2017; 50: 1602426 



Acute asthma  
• A few uncontrolled studies and RCTs have compared 

NIV versus routine care in patients with acute  asthma. 
 
 
 
 

•  ? Should NIV be used in ARF due to acute 
asthma? 

 
• Given the uncertainty of evidence we are unable to offer 

a recommendation on the use of NIV for ARF due to 
asthma. 

Official ERS/ATS clinical practice guidelines: 

noninvasive ventilation for acute respiratory 

failure  



 Acute cardiogenic pulmonary edema 

 



Acute cardiogenic pulmonary 

edema 

• Cochrane Database Syst Rev. May 2013 

• 32 RCTs involving 2916 participants 

• CPAP/BiPAP+ usual care vs. usual care alone  

• Decrease mortality by 33%  

• Decrease intubation by 48% 

• similar incidence of AMI 

▫ 15% 

▫ RR=1.24 CI=0.79-1.95 

 



Official ERS/ATS clinical practice 

guidelines: noninvasive ventilation for 

acute respiratory failure  

Should NIV be used in ARF due 
to cardiogenic pulmonary oedema?  
We recommend either bilevel NIV or CPAP -  

Strong recommendation, moderate certainty 

of evidence  
 

 Studies  suggest the early timing of application of NPPV in patients with ARF due 
to cardiogenic  pulmonary oedema as its application in the pre-hospital setting 
has been shown to prevent clinical  deterioration and to lower 
intubation risk 



Brambilla, ICM 2014, mRCT in Italy, CPAP vs. O2, 80 pts with Pneumonia 
Zhan, CCM 2012, mRCT in China, PS vs O2, 40 pts with Pneumonia or ARDS 
Ferrer 2003, mRCT in Spain, PS vs. O2, 49 pts with Pneumonia or ARDS 
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23 ICUs in France and Belgium 
310 patients  
106 HF-O2, 111 NIMV, 94 O2 
Age 60, pneumonia 75% 
Po2/FiO2 = 160 
 



Noninvasive Ventilation of Patients with 

ARDS -Insights from the LUNG SAFE  
Am J Respir Crit Care Med. 2017 Jan 

• NIMV in 15% of 2813 ARDS pts 

• NIMV failure  
▫ 22.2% mild ARDS 

▫ 42.3% moderate ARDS 

▫ 47.1% severe ARDS.  

• Hospital mortality  
▫ NIMV success 16% 

▫ NIMV failure 45%,  

• ICU mortality NIMV >IMV PaO2/FiO2 <150 
mm Hg. 



NIV Failure in ARDS 

Thille et al. CrCare 2013, 
observational study 113 pts 
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Carteaux et al. CrCare 2016, 
observational study 62 pts 



 Early predictors of NIV failure in de 

novo ARF  

• Higher severity score 
•  Older age  
• ARDS or pneumonia as the etiology for  

respiratory failure,  
• Failure to improve after 1 h of treatment 



Official ERS/ATS clinical practice 

guidelines: noninvasive ventilation for 

acute respiratory failure  

Should NIV be used in de novo 
ARF?  
Given the uncertainty of evidence we are 

unable to offer a recommendation  

 

The main risk of NIV for the indication of de novo ARF  
is to delay a needed intubation 



JAMA 2015 – Multicenter 
RCT in France 374 pts   

NEJM 2001 – single 
center RCT in France 52 
patients 
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 NIV in Immuno-compromised patients 

Lemiale  
JAMA 
2015 



Non-invasive ventilation might be associated with an increased risk of 
intubation and mortality and should be used cautiously in 

immunocompromised patients with acute hypoxaemic respiratory failure. 



?whether initial 
management 
affects the need 
for MV or 
hospital 
mortality.  
 

Over the 8-month study 
period, 1611, age 63 years old 
(IQR 54–71)] were enrolled in 
the 68 participating ICUs. 
Immunosuppression was 
related to malignancy in 87% 
 



Official ERS/ATS clinical practice guidelines: 

noninvasive ventilation for acute respiratory 

failure  

Should NIV be used for ARF in 
immunocompromised patients?  

We suggest early NIV for 
immunocompromised patients with 
ARF - Conditional recommendation, 

moderate certainty of evidence 
 
 



NIV in post-operative  ARF 

• ↓Pulmonary Volume 

• Atelectasis associated with a 
Restrictive Syndrome 

• Ventilation-Perfusion Mismatch 

• Diaphragm Dysfunction 
▫ early after surgery 

▫ may last up to 7 days 

▫ could lead to ARF 



Physiologic Effects  of NIV on Post-op. Respiratory 
Function 

Jaber S   ,Anesthesiology   2010; 112 



 Jaber S Ann Françaises d’ Anesthésié et de Réanimation 2014;33 



Rochwerg  B  Eur Respir J  2017;50 

 

NIV in post-operative  ARF-Curative 



Jaber S  JAMA 2016;315 



Charlesworth M  Journal of the Intensive Care Society 2015;16 



• Very low-quality evidence from this review 
suggests that CPAP initiated during the 
postoperative period might reduce: 
▫  Atelectasis 
▫  Pneumonia 
▫  Re-intubation 

• Uncertain Effects on: 
▫  Mortality 

• Evidence is not sufficiently strong to confirm the 
benefits or harms of CPAP during the 
postoperative period in those undergoing major 
abdominal surgery. 

 Cochrane Database of Systematic 
Reviews 2014;8 



•?Should NIV be used in ARF in the post-

operative setting? 

 

• We suggest NIV for patients with post-operative 
ARF. (Conditional recommendation, moderate 
certainty  of evidence.) 

Official ERS/ATS clinical practice guidelines: 

noninvasive ventilation for acute respiratory 

failure  



Conclusion  

When to start  NIV When to stop NIV 

• Respiratory distress  

• Respiratory failure  (not 
corrected by oxygen therapy 
alone) 

• PO2/FiO2<300 

• PCO2>45 

• pH<7.35 

• Disease in which NIMV proven 
helpful 

• Absence of Contraindications 

• NIMV failure – need for 
intubation 

• Avoid pt exhaustion – 
respiratory or cardiac arrest 

• Markers of NIMV failure 

• Disease-specific criteria 
COPD/HypoxemicRF 



Protocol for NIV  on the  ward 

Modified from: Huddle form and 

checklist, as used at the Massachusetts 

General Hospital @ Noninvasive 

Ventilation for Acute Respiratory Failure, 

D. Hess RESPIRATORY CARE • JUNE 
2013 


