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70 yo  complaining of progressive dyspnea came 

to the ED by ambulance in sitting position 
 

 

Past Medical History : Hypertension, COPD (heavy smoker) 

Physical exam 

 Sleepy, GCS = 10/15 Not answering simple orders 

 cyanosis / extremities before O2 

 HR = 130/min, ABP = 180/120, SpO2 88 % RR = 29/min 

 

 O2 6L (Rebreathing Mask) 

  



What you would do? 

 Monitor,Veinous access 

 ABG's :  

pH = 7.09 

pCO2 = 12.6 kPA 

pO2 = 22.8 kPA 

Bicarbonates = 29.3 mmol/L 

BE = - 0.3 mmol/L 

 ECG  

 Chest X-ray  

 



Therapeutical option 1 :  
 

INTUBATION  

 

YES  

 

 Respiratory Acidosis 

   (pH <7,10 & RR 

   35/min) 

 Impaired Consciousness 

 Hypoxemia 

 

 

NO  

 

 Glasgow > 8 

 Hemodynamically stable 

 Other non invasive 

treatment 

 



Therapeutical option 2 :  
 

Non Invasive 

Ventilation (NIV)  

 

YES  

 

 Respiratory Acidosis 

   (pH <7,10 & RR 35/min) 

 Impaired Consciousness 

 Hypoxemia 

 

 

Modes 

 

 CPAP 

 BiPAP 

 PPSV 

 VAC 

 



Indications for NIV : Respiratory distress or failure 

Critical Care Assembly of the American Thoracic Society (ATS) 

European Respiratory Society (ERS) 

European Society of Intensive Care Medicine (ESICM)  

Société de Réanimation de Langue Française (SRLF) 

Société Française de Médecine d’Urgence 

Royal College of Physicians 

British Thoracic Society 

The Intensive care Society 

COPD  

Cardiogenic Pulmonary Oedema 

 

Others ? 



 Ontario Health Technology Assessment Series; Vol. 12: No. 8, pp. 1–102, March 2012 

 Pooled Results for the Need for Endotracheal Intubation (NPPV (noninvasive positive-

pressure ventilation ) Plus UMC Versus UMC (Usual Medical Care ) Alone)* 

Noninvasive Positive Pressure 

Ventilation for Acute Respiratory 

Failure Patients With Chronic 

Obstructive Pulmonary Disease 

(COPD): An Evidence-Based Analysis 



 Ontario Health Technology Assessment Series; Vol. 12: No. 8, pp. 1–102, March 2012 

  Pooled Results for Mean Hospital Length of Stay (NPPV Plus UMC Versus UMC Alone 

Comparison)3 * 

Noninvasive Positive Pressure 

Ventilation for Acute Respiratory 

Failure Patients With Chronic 

Obstructive Pulmonary Disease 

(COPD): An Evidence-Based Analysis 



 Ontario Health Technology Assessment Series; Vol. 12: No. 8, pp. 1–102, March 2012 

Pooled Results for Inhospital Mortality (NPPV Plus UMC Versus UMC Alone Comparison)* 

Noninvasive Positive Pressure 

Ventilation for Acute Respiratory 

Failure Patients With Chronic 

Obstructive Pulmonary Disease 

(COPD): An Evidence-Based Analysis 



 Breath Rate after 1 hour 

Vital FMR, Ladeira MT, Atallah ÁN, 2013 issue 5 



 Decreasing ETT 

Vital FMR, Ladeira MT, Atallah ÁN, 2013 issue 5 



 Hospital length stay 

Vital FMR, Ladeira MT, Atallah ÁN, 2013 issue 5 



 Mortality 

Vital FMR, Ladeira MT, Atallah ÁN, 2013 issue 5 



 Mortality/ ED 

Vital FMR, Ladeira MT, Atallah ÁN, 2013 issue 5 



The patient: Which Indications? 

• Exacerbated COPD (Brochard NEJM 90, 95)  

• Cardiogenic Pulmonary Oedema (Masip, Lancet 2001; Nava AJRCCM 

2004) 

•  Severe Hypoxemia: 
– Hematology (Hilbert, NEJM 2001)  

– Early Extubation  (Girault, AJRCCM 98)  

– Prophylaxy of post extubation Respiratory Distress  
 (Nava CCM 2005; Ferrer AJRCCM 2006) 

 

 

 

•  Post-operative (preventive, curative) 

- Pneumonia  (AM Brambilla, Intensive Care Med 2014; Nicolini A, Community Acquir Infect 

2015;2:46-50 

         - Asthma (Lim, Cochrane dec 2012; Diehl, Minerva Anestesiol. 2013) 



CHEST 2010; 138(1):114–120 



Improved outcomes 
• While the use of NIV in asthma, PNA and ARDS has not been 

shown to improve outcomes it maybe reasonable to use 

• in the EMS setting, NIV may allow providers to bridge the 

patient to the hospital where intubation may be safer. 

Minerva Anestesiol. 2013 Aug;79(8):926-33. Epub 2013 Mar 19. Non-invasive ventilation in severe asthma attacks. 

Diehl JL1, Guérot E. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Diehl+Minerva+Anestesiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diehl%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=23511354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%C3%A9rot%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23511354


When to use Non-Invasive Mechanical 

Ventilation : Indications 
 

– COPD exacerbation: Excellent     

– Cardiogenic pulmonary edema: Excellent 

 

– Post-extubation failure: OK 

– Transplant: OK 

– Post-op respiratory failure: OK 

– Neuromuscular disease: OK 

– Obesity hypoventilation: OK 

 

– Asthma: No Proven Benefit 

– ARDS: No Proven Benefit 

– Pneumonia: No Proven Benefit 



Contraindications for NIV 

“ACUTE” 

• Airways obstruction Aspiration risk 

vomiting 

• Cardiac arrest  

• Unconscious GCS < 10 Uncooperative 

Uncontrolled bleeding 

• Trauma or facial abnormality  

• Encephalopathy  

 



How (and Where) to use NIV ? 



Several  patients 

Not enough personnel 

Quick Turnover 

In the Emergency Departement… 



there are no international regulations or policies on how NIV must be 

organized outside the ICU 

 

Even scientific societies have still not carried out studies on this subject.  

 
Hill NS. Respir Care 2009; 54:62–70 

European Journal of Emergency Medicine 2014, 21:240–241 

European Journal of Emergency Medicine 2015, 22:66–70 



Yes but… 

•By Experienced physicians 

•Work load in ED? 

•Adapted environment & 
structure? 

•Good quality Ventilators? 

NIV in the ED… 

Resuscitation Room  

High Acuity Zone 

 

Dedicated Area in the ED 

Dedicated personnel 

Good performance Ventilators 

 

 



Bird Servo 900 D  

Puritan Bennett 

7200 

Unfortunately… 

In the Emergency Department… 



Elisée 250 Hamilton T1 

Weinmann 

medumat 
Monnal T 60 

3rd Generation  

Transport Ventilators 



Mas & Masip, International Journal of COPD 2014:9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Cardiogenic Pulmonary Oedema COPD 



Am J Emerg Med. 2011 Sep;29(7):775-81. doi: 10.1016/j.ajem.2010.03.007. Epub 2010 May 1. 



Take Home Messages 
• NIV should be considered if ARF unless 

contraindications 

• For markedly Hypercapnic or severely Acidotic 

patients ++++ 

• COPD & ACPE   are the best indications in ED 

• The earliest its used, the better outcomes 

• NIV is relatively simple and inexpensive 

• Impacts long time survival 

 



Thank you  
I am your 

father !!  




