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Updated guidelines for 
noninvasive ventilation 

  

Ӵ  



Outline 
ÅStrong recommendation 

   -Hypercapnia with COPD exacerbation 

   -Cardiogenic pulmonary edema  

ÅConditional recommendation  

   -Immunocompromised 

   -Post-operative 

   -Palliative care 

   -Trauma 

   -Weaning in hypercapnic patients 

   -Post-extubation in high risk patient 

ÅNo recommendation  

   -De novo respiratory failure 







Conditional Recommendation 

Journal of Clinical Epidemiology 2013; 66:726-735. 



Strength of Recommendations Grading System
  
 

Chest 2012; 141:53S-70S. 



Quality Assessment Criteria. 
 

Journal of Clinical Epidemiology 2011; 64:383-394. 



RESPIRATORY CARE 2019; 64:617-628. 

Arterial pH  

Alveolar PO2 

SaO2 

PaCO2 

Alveolar  PCO2 



NIV Effect on Ventilatory Control Center 

RESPIRATORY CARE 2019; 64:617-628. 

 



Underutilization of NIV 

Annals of Thoracic Medicine 2018; 13:237-242. 



Indications and Failures of NIV 

Annals of Thoracic Medicine 2018; 13:237-242. 



Respondentsô Confidence Rate of NIV 

Annals of Thoracic Medicine 2018; 13:237-242. 
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Hypercapnia with COPD 
exacerbation 



COPD   post-extubation  

PH>7.35 

ÅCondition 
against 

PH:7.25-7.35 

ÅStrong 
recommend  

PH<7.25 

ÅStrong 
recommend  

 

Weaning  

ÅCondition 
recommend 

Prevention 

ÅCondition 
recommend 

 

 Failure  treat 

ÅCondition 
against 

 

COPD  with hypercapnia  



Recommendation 
 

ÅWe suggest NIV not be used in 
patients with hypercapnia who 
are not acidotic in the setting of a 
COPD exacerbation.  

Å(Conditional recommendation, low 
certainty of evidence) 



Bilevel NIV to prevent intubation  
 
Åimprovement in  pH or respiratory rate , is a 

good predictor of a successful outcome 

Åresponse is almost universally seen within the 
first 1ï4 h after NIV  

Åʥ dyspnoea 

Åʥş intubation  rate 

ÅʥşICU admission 

Åʥşhospital length of stay  

Åʥrespiratory and nonrespiratory infection 

Å ŷ   survival 



Recommendations 

ÅWe recommend bilevel NIV for 
patients with ARF leading to 
acute or acute-on-chronic 
respiratory acidosis (pH 7.35) 
due to COPD exacerbation.  

Å(Strong recommendation, high 
certainty of evidence.) 



Recommendations 

ÅWe recommend a trial of bilevel NIV 
in patients considered to require 
endotracheal intubation and 
mechanical ventilation, unless the 
patient is immediately deteriorating.  

Å(Strong recommendation, moderate 

      certainty of evidence.) 



  Implementation considerations 

ÅBilevel NIV should be considered 
when the pH is 7.35, PaCO2 is 
>45 mmHg and the respiratory 
rate is >20ï24 breaths/min despite 
standard medical therapy. 
 



ÅBilevel NIV remains the preferred choice for 
patients with COPD who develop acute 
respiratory  acidosis during hospital admission.  

ÅThere is no lower limit of pH below which a trial 
of NIV is  inappropriate  

ÅHowever, the lower the pH, the greater risk of 
failure, and patients must be very closely 

   monitored with rapid access to endotracheal 
intubation and invasive ventilation if not 
improving. 
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NIV in cardiogenic pulmonary 
edema 



The increasing use of NIV in 
cardiogenic pulmonary edema (CPE) 

  

2nd  

CHF is the 2nd most popular indication  The use of NIV in CPE is still increasing 

Eur Heart J. 2018 Jan 1;39(1):17-25 

Crit Care Med 2005;33:1477ï83 



Physiological effect of PEEP 

 

Eur Heart J. 2018 Jan 1;39(1):17-25 

BP drop 

Risk 
O2  

Benefit 



 

CPAP or NIPPV was associated with greater reductions in dyspnea, HR, 

acidosis and hypercapnia 
N Engl J Med 2008;359:142-51 



 

No outcome effect:  

1. 7-d or 30-d death 

2. Risk of intubation 

3. ICU admission 

4. Myocardial infarction risk 

N Engl J Med 2008;359:142-51 



Similar results of other studies 

 
Lancet 

AJRCC 

Circulation 

journal 



Clinical outcomes in Meta-analysis 
(Death) 

 

JAMA 

Lancet 2006; 367: 1155ï63 

JAMA. 2005;294:3124-3130 

Lancet 



Clinical outcomes in Meta-analysis 
(Intubation risk) 

 

JAMA 

Lancet 2006; 367: 1155ï63 

JAMA. 2005;294:3124-3130 

Lancet 



ERS/ATS guidelines 

ÅWe recommend either bilevel NIV or 
CPAP for patients with ARF due to 
cardiogenic pulmonary edema 

Åacute coronary syndrome or 
cardiogenic shock excluded 

Å(Strong recommendation, moderate 
certainty of evidence.) 



Guidelines 

Society Recommendation Evidence 

ERS/ATS We recommend either bilevel NIV or CPAP for patients 

with ARF due to cardiogenic pulmonary oedema. 

Strong recommend, 

moderate evidence 

ESC Non-invasive positive pressure ventilation (CPAP, BiPAP) 

should be considered in patients with respiratory distress 

(respiratory rate >25 breaths/min, SpO2 <90%) and started 

as soon as possible in order to decrease respiratory distress 

é 

Blood pressure should be monitored regularly when this 

treatment is used. 

Class: Iia 

LOE: B 

AHA (No NIV description) 

TSOC é.It is recommended that non-invasive ventilation should 

be initiated as early as possible in acute heart failure 

patients with dyspnea and respiratory distress if no obvious 

contraindicationé. 

No grading 

Eur Respir J 2017; 50: 1602426 

Eur Heart J. 2016;37:2129ï2200 

Acta Cardiol Sin 2012;28:161-195 

 



 

Eur Heart J. 2018 Jan 1;39(1):17-25 
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Immunocompromised 



NIV  Standard  P 

26 26 

intubation 12(46%) 20 (77%) 0.03 

died in ICU 10(38%) 18 (69%) 0.03 

died in  

hospital  

13(50%) 21 (81%) 0.02 

G. HILBERT  Et al.    NEJM 2001; 344: pp. 481-487 



Recommendation 

ÅWe suggest early NIV for 
immunocompromised 
patients with ARF.  
Å(Conditional recommendation, 

moderate certainty of evidence.) 



G. HILBERT  Et al.    

NEJM 2001; 344: pp. 

481-487 



Copyright 2018 American Medical Association. 

All Rights Reserved. 

Effect of High -Flow Nasal Oxygen vs Standard Oxygen on 28 -Day Mortality in Immunocompromised  Patients 

With Acute Respiratory Failure: The HIGH Randomized Clinical Trial  

JAMA. 2018;320(20):2099-2107.  

Patient Characteristics at Randomization 

Table Title:  



 Effect of High -Flow Nasal Oxygen vs Standard Oxygen on 28 -Day Mortality in Immunocompromised  Patients 

With Acute Respiratory Failure: The HIGH Randomized Clinical Trial  

JAMA. 2018;320(20):2099-2107. doi:10.1001/jama.2018.14282 





1.NIV כғᾼ Ϣצ
ᵅᾼnon-pulmonary 

SOFA score 

2.ṿӣIMVᾼ ϢײϺ
Б ᵅ 



High flow nasal therapy in immunocompromised 
patients with acute respiratory failure: A systematic 
review and meta-analysis 

 

A. Cortegiani et al. / Journal of Critical Care 50 (2019) 250ï256 



A. Cortegiani et al. / Journal of Critical Care 50 (2019) 250ï256 



Conclusion  

ÅOnly higher non-pulmonary SOFA score, lower PaO2/ 
FiO2 ratio and lower improvement of respiratory failure 
were associated with greater in-hospital mortality  

Ågeneral conditions, underlying pathologies and ARF 
aetiology may have more importance than oxygenation 
strategy for the management of immunocompromised 
patients. 

ÅThe ability of HFNT to reduce respiratory rate and 
decrease respiratory distress, dyspnoea and improve 
oxygenation [24-26], may postpone or avoid the need to 
intubate giving more time to clinicians to investigate the 
ARF aetiology and to deliver appropriate treatment. 

Ådelaying unavoidable intubation is associated with worse 
outcomes 

 



NIV in ARF in the post-
operative setting  



Acute respiratory failure after OP 

ÅSurgery, particularly that approaching the diaphragm, 
anaesthesia and post-operative pain Ą deleterious effects on 
the respiratory system 

ÅThese modifications of respiratory function occur early after 
surgery and diaphragm dysfunction may last up to 7 days 

Åuse of NIV may increase lung aeration and decrease the 
amount of atelectasis during the post-operative period of 
patients undergoing major abdominal surgery 

ÅCPAP and bilevel NIV are effective at improving lung 
aeration and arterial oxygenation and decreasing the amount 
of atelectasis without adverse haemodynamic effects during 
the post-operative period after extubation  



Supra-diaphragmatic surgery 

ÅOne RCT in patients with ARF after lung cancer 
resectionĄ NIV decreased the need for re-intubation and 
reduced hospital mortality. 

~ Auriant I, AJRCCM 2001; 164: 1231ï1235 

 

Å830 patients following cardiothoracic surgery with or at 
risk for ARF Ąthe use of high-flow nasal cannula therapy 
compared with intermittent NIV did not result in a worse rate 
of re-intubation. 

 
~Stephan F, JAMA 2015; 313: 2331ï2339 



Abdominal and/or pelvic surgery 

ÅARF after abdominal surgery: NIV resulted in avoidance 
of intubation in 67% cases, and a reduction 
in the hospital LOS and mortality, compared with intubated 
patients 

~ Jaber S, Chest 2005; 128: 2688ï2695 

 

ÅRCT on 40 patients undergoing solid organ 
transplantation (mainly liver transplantation) : NIV 
improved oxygenation and decreased the need for tracheal 
intubation compared with conventional therapy 
 

~ Antonelli M, JAMA 2000; 283: 235ï241 



Effect of NIV on Tracheal Reintubation 
Among Patients With Hypoxemic ARF 
Following Abdominal Surgery: A 
Randomized Clinical Trial 

Cumulative Incidence of 
Reintubation  Probability of Survival  

Jaber S, JAMA. 2016;315(13):1345-1353 



NIV in the treatment of ARF 
in postoperative patients 



Recommendation 

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



ÅImprove outcomes in patients with 
abdominal and thoracic  surgery, but also 
after cardiac surgery. 

Å NIV reduces intubation rates, nosocomial 
infections, lengths of stay,  morbidity and 
mortality.  

Åsurgical complications  such as 
anastomotic leak or intra-abdominal sepsis 
should be addressed first.  

Åcooperative and able to protect the airway 



NIV be used in acute 
respiratory failure due 
trauma? 











Recommendation 

We suggest NIV for chest 
trauma patients with ARF.  
 

(Conditional recommendation, 
moderate certainty of evidence.) 
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NIV use immediate after 
cardiac surgery 

~ Braz J Cardiovasc Surg 2017;32(4):301-11ORIGINAL  



Factors associated with post cardiac 
surgery pulmonary dysfunction 

~ Am J Crit Care September 2004 vol. 13 no. 5 384-393  



Atelectasis  

Pneumonia 



Re-intubation 

ICU stay 



Similar mortality with immediate 
postoperative NIV use 

 ~ Medicine (2016) 95:38  



Fewer re-intubation with 
immediate postoperative NIV 

 ~ Medicine (2016) 95:38  
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NIV to treat acute post-
operative respiratory failure  

after cardiac surgery 



Does BiPAP improve outcome of 
acute respiratory failure after open-
heart surgery? 

Å44 patients, group I: IV, group: BiPAP 

 

ÅHR: higher in Group I at 30 and 60 min and at 12 and 24 h 

ÅMAP, SpO2: higher in Group I also 

ÅRR, PaCO2showed significant higher in Group II 

ÅMV duration: Group I > Group II  

ÅComplications were statistically insignificant between Group 
I and Group II.   

~ Ann Card Anaesth 2017;20:416-21 



~ RESPIRATORY CARE 

Paper in Press. Published 

on April 2, 2019  
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Palliative care 



Å 2,020 patients with acute respiratory failure &  DNI orders  

ÅHospital discharge survival  rate: 56% (95% CI, 49-64%)  

    1 year  Survival rate:  32% (95% CI, 21-45%)  

ÅHospital survival :   

       COPD :68%                                   

       Pulmonary edema: 68%,  

       Pneumonia:41%  

       Malignancy.:37% 

Å Survival was comparable  in  hospital ward versus an ICU.  

ÅQuality of life of survivors was not reduced compared with 
baseline 

Wilson ME et al. Crit  Care Med. 2018 Aug;46(8):1209-1216 

https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/pubmed/?term=Wilson ME[Author]&cauthor=true&cauthor_uid=29498939
https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/pubmed/29498939
https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/pubmed/29498939
https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/pubmed/29498939


Recommendation 
 

ÅWe suggest offering NIV to 
dyspneic patients for palliation 
in the setting of terminal cancer 
or other terminal conditions.  

Å(Conditional recommendation, moderate 
certainty of evidence.) 



ÅShould NIV be used to facilitate 
weaning patients from invasive 
mechanical  ventilation? 













Girault C et al, Am J Respir Crit Care Med 1999;  160(1):86-92. 

 NIV, initially lasting from 2 to 4 h, 

with nasal oxygen therapy, initially 

lasting from 1 to 2 h 



 

In conclusion, NIV permits earlier removal of the endotracheal 

tube than with conventional IPSV, and reduces the duration of 

daily ventilatory  support without increasing the risk of 

weaning failures.  



Girault C, Am J Respir    Crit Care Med 2011;184(6):672-679. 



Girault C, Am J Respir    Crit Care Med 2011;184(6):672-679. 



Recommendations 
 
ÅWe suggest NIV be used to facilitate 
weaning from mechanical ventilation 
in patients with hypercapnic   
respiratory failure.  

    (Conditional recommendation, moderate certainty  

       of evidence.) 

ÅWe do not make any recommendation 
for hypoxaemic patients. 



ÅShould NIV be used in ARF 
following extubation from 
invasive mechanical 

  ventilation? 



Respir Care       2019;64(6):658ï678. 



JAMA. 2016 Apr 5;315(13):1354-61 

JAMA. 2016 Oct 18;316(15):1565-1574. 



Low risk  

High risk  




