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Noninvasive mechanical ventilation in acute 
respiratory failure: trends in use and outcomes  

 
Á1997דᴟ2011ד ќ═≡ἤẻᵮ
ᾼ ῏ᾼֵМї ṅ(ᾎשׁ ,14 

ICU) 
Á֯3,163Ẃ ῏МȲ1,232ẂɎ39̟ ɏ ắϠ

NIVȴ 
Á Ϛ ṿӣNIV 29̟ Ғẞ42̟ ȲNIVכғ

69̟ Ғẞ84̟ ȴ 
Á Ϛ ѩȲד Ϛ ṿӣNIVצḆֻᾼ

60щ׀♄ ếḆюᾼICU в ╬ȴ 
ÁNIV֯ acute- on- chronic respiratory 

failure  ế immunocompromisedᾼ ♄׀צ῏
  

 
Intensive Care Med. 2014 Apr;40(4):582-91 



Current Status of  Noninvasive Ventilation  Use in Korean 
Intensive Care Units: A Prospective Multicenter 
Observational Study.  

 Á 20 ICUs of university hospitals from June 2017 to February 

2018 

Á 156 patients treated with NIV were enrolled (mean age, 
71.9ǰ11.6 years) 

Á Acute hypercapnic respiratory failure and post-extubation  
respiratory failure were the most common indications  

Á The main device for NIV was an invasive mechanical 
ventilator with an NIV module (61.5%) 

Á  majority of patients (87.2%) used an oronasal mask 

Á Overall NIV success was achieved in 68.5% of patients, with 
the lowest rate in patients with de novo respiratory 
failure(27.3%) 

Á ICU and hospital mortality rates were 8.9% and 15.3% 

Tuberc Respir Dis (Seoul). 2019 Feb 28.  
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Types of  NIV  

ÅNegative pressure  NIV  

ïMain means of NIV  
during the 1st half of  
the 20th  century  

ïExtensively used during  
polio  epidemics  

ïTank ventilator 
iron  lung 

ïCuirass, Jacket 
ventilator,  Hayek  
oscillator  

ÅPositive pressure  NIV  

ïPositive pressure  
delivered through mask   

ïCPAP &  BiPAP  



Ventilators for  NIV 

ÅVolume controlled home  ventilators  
ïFirst machines to be used 
ïLimited ability to compensate for  leaks  

ÅBilevel  ventilators  
ïMost commonly  used 
ïEPAP & IPAP 
ïSingle limb  circuit  
ïGood efficiency & leak  compensation  
ÅICU ventilators  
ïLimited leak  compensation  



Circuit configurations for noninvasive ventilation. 

Dean R Hess Respir Care 

2013;58:950-972 
(c) 2012 by Daedalus Enterprises, Inc. 







Modes of  NIV  

ÅPressure  modes  
ïBetter tolerated  than  

volume ìcycled  vents  

ïConstant positive 
airway  pressure  
(CPAP)  

ïBilevel or biphasic  
positive airway 
pressure  (BiPAP)  

ïPressure support  
ventilation   (PSV)  

ÅVolume  modes  
ïInitial  tidal  volumes   

range  from  10 to  15  
mL/kg  

ïControl  

ïAssist  control  

ïProportional 
assist  control  



Pressure/time curves in spontaneous, continuous 
positive airway pressure (CPAP) and BiPAP 

https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=6386330_cjim-10-001-g001.jpg
https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=6386330_cjim-10-001-g001.jpg


Ventilator Modes and 
Settings for NIV  
ÁIn an epidemiologic survey conducted 

in the US, over 90% of NIV 
applications used bilevel type 
pressure-limited ventilators  

Áonly 5% used critical care ventilators.  

Chest 2014: 145(5): 964-971. 



Continuous positive airway pressure 
(CPAP)  
 
 

Áa single selected pressure applied via a 
noninvasive interface to the upper airway. 

Ámainly for cardiogenic pulmonary edema or 
prophylactically for postoperative patients.  

Ádisadvantage of CPAP is that it provides no 
active respiratory assistance during 
inspiration,  

 

 

 



Bilevel  positive airway pressure 
( bilevel  NIV)  

 
 

Áconsists of a higher inspiratory pressure (IPAP) 
and lower expiratory pressure (EPAP).  

ÁWhen treating patients with hypoxemic 
respiratory failure, higher pressures may be 
necessary 

Áas higher EPAP is used to improve 
oxygenation and higher pressure support to 
increase tidal volume and reduce dyspnea.  

 

 



Pressure support ventilation 
(PSV)  
 

 

Ásimilar to bilevel NIV but is provided on 
critical care ventilators or a few dedicated 
NIV ventilators.  

ÁVentilator settings in PSV are essentially the 
same as with bilevel NIV 

Áterminology is different; EPAP equals PEEP, 
but IPAP equals pressure support plus PEEP.  

 

 

 



Pressure Control Ventilation 
(PCV)  
 

 

Áflow triggered and uses preset inspiratory and 
expiratory pressures  

ÁPCV is the same as with PSV, but inspiratory 
time is set using absolute time or an I:E ratio. 

Áimprove expiratory synchrony when inspiratory 
pressure is prolonged in the face of air leaks 

Á or a delayed drop in inspiratory flow as may be 
seen in COPD patients.  

Á  

 

 



Average Volume Assured 
Pressure Support (AVAPS)  
 
 

Áautomatically adjust inspiratory airway 
pressure to achieve a target tidal volume.  

Ásets a target tidal volume, range of 
inspiratory pressures, EPAP and a backup rate  

 

 



Volume- targeted modes  

Áset tidal volumes of 6 - 8 mL/kg PBW. 

Áchief limitation of volume-targeted modes 
has been an inability to compensate for 
leaks 

Ápossible auto-cycling as the persisting 
leak triggers premature breaths. 
 



Practical advice for the application of NIV in 
patients with acute respiratory failure  

Crit Care Clin. 2018 Jul;34(3):395-412. 



Considerations in the Selection of a Ventilator for 

Noninvasive Ventilation.  

(c) 2012 by Daedalus Enterprises, Inc. 

 Respir Care 2012;57(6):900-918; discussion 918-920 



Copyrights apply 
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Evidence - based indications for noninvasive 
positive - pressure ventilation (NPPV)  

 

Eur Respir Rev. 2018 Jul 11;27(149) 

https://www-ncbi-nlm-nih-gov.autorpa.mmh.org.tw/pubmed/29997247


Indications for NIV  

Acute NIV Long term NIV 

Á COPD Exacerbation 

Á Cardiogenic Pulmonary Edema 

Á Weaning ventilator and Post-
Extubation 

Á Immunocompromised Patients 

Á ARDS 

Á Acute Asthma 

Á Community-Acquired 
Pneumonia 

Á Palliative care and at the end of 
life 

Á Pre-oxygenation Before 
Intubation  

Á Post-Operative Respiratory 
Failure 

Á Obesity Hypoventilation 
Syndrome 

Á Bronchoscopy 

Á  Neuromuscular disorders 

ÁSleep apnea 

ÁMotor neurone 
disease/ALS 

Á  Chest wall disorders 

ÁChronic COPD 

 



 Respir Care 2012;57(11):1927-1936 



Contraindications of NIV  

ÁComa, seizures, or severe central neurologic 
disturbances( :hypercapnic encephalopathy) 

Á Inability to protect the airway or clear respiratory 
secretions 

ÁUnstable hemodynamic conditions (blood pressure 
or rhythm instability) 

ÁUpper airway obstruction 
ÁSevere upper gastrointestinal bleeding 
ÁRecent facial surgery, trauma, burns, deformity, or 

inability to fit the interface 
ÁRecent gastroesophageal surgery 
ÁUndrained pneumothorax 
ÁRecurrent vomiting 

 Crit Care Clin. 2018 Jul;34(3):395-412 
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Desirable Characteristics of an Interface for Noninvasive Ventilation.  

Dean R Hess Respir Care 

2013;58:950-972 
. 



ÁERS Practical Handbook of Noninvasive 
Ventilation  

ÁEdited by Anita K. Simonds      2015 

 

ERS Practical Handbook of Noninvasive Ventilation 
Edited by Anita K. Simonds      2015 



Oronasal Mask 
 

Nasal mask HFNCO 

Crit Care Clin. 2018 Jul;34(3):395-412 



Full-face mask. Helmet 

Nasogastric tube 
positioned through the 
oronasal mask 

Crit Care Clin. 2018 Jul;34(3):395-412 





 





 



Oronasal  VS nasal mask  

ÁЀ ╥ ᴨἤ≡ἤẻ
ᵮ ῴỞᾙ ᾼ Ϛ Ɏ

Єɏ                          
-----  Girault ȲCrit  Care Med2009; 37Ɏ1ɏȸ
124- 131 

Á ᾼֹוắἤᵅὑЀ         
-----  Kwok HȲCrit  Care Med2003; 31Ɏ2ɏȸ468-
473ȴ 

ÁCOPD≡ἤ ᵂṿӣЀ ᾼẻᵮ
צ Єᾼϯ ȲẔ҃ḥצ ȴ 

-----  Anton AȲRespir  Care2003; 48Ɏ10ɏȸ922- 925ȴ 

          



Á Ѐ ♪ ṓὑ ȴ 
⇔Ȳ Ѐ ế ᵅȲ
patient - ventilator interaction 
(trigger and cycle) Ȳ     
-----  Respir  Care2011; 56Ɏ2ɏȸ153- 165 

ÁᵮϤἤῐᾣ╥Ѐ ᾼҠ Ȳᵀ
ᾓ юṓ                         

------  Eur Respir  J 2004; 23 Ɏ4ɏȸ605- 609 



Oronasal  mask VS Total face mask  

Á  total face mask was more comfortable than 
the oronasal mask and suggested that the 
total face mask should be available as an 
option in units where NIV is routinely applied 
----- Respiration2011;82(5):426-430. 

Átotal face mask avoided pain on the bridge of 
the nose and presented no air leaks around 
the eyes and mouth                                                    
----  J Bras Pneumol2009;35(2):164-173. 

 



Helmit  

ÁHelmitצϚ Ὑᾼ Іế▄ ᾼ Ȳ
⅔֯ . Ẓצ ЀȲϚ
ϤȲҫϚ ҏȲṳ

Ệứ֯ ῏ṝϱȴּר ₇ế ᾬ
ᶝỮӑ ҠԉᴶҠӣ Ȳᵀһ Б֯Ẕ
҃Ϛṷ ᷅ Ȳṳѹ֯ ☺ế⁮ּר
☺ᾼ█ṷ֮Ѡ−ắ Ὸ 

Respir Care   2009;54(1):71-84 
 



Critical     Care  
20049:98 



ÁHelmitᾼ Єὑ ȲẔМᵮϤᾼCO2

и ᾼ Ғ╥ ᾼ ȴ 

Á МᾼPCO2ậḟὑ ῏ẻҏᾼϡ о ѿ
цḤẚ ᾼ ☼ .  

Á ☼Ɏ40- 60с/и ɏẃ ᵅϡ о
и ȴ 

Á Ѐ ѩȲRaccaד ṿӣ PSV
Ғᵮ ᴜϩế ḔἤȲẻᵮᵺ Ғ ȴ  

ÁCosta ѩ в ếЀ Ἠ ᵂⱢ
ꜜ ȴ҃ Ȳ ᾼ ῏ -  ẻᵮ
֝ḔἤὙ ὑ Ἠ ȴ҃

Ḇ ᾼ֝Ḕἤȴ 

J Appl Physiol 2005;99(4):1262-1271. 
Intensive Care Med 2008;34(6):1102-1108 



Á ӣNIVᾙ ≡ἤẻᵮ Ȳꜜ ᾼ
╥Ѐ ȴ  

Á צ ῶὙȲԓ Ҡ Ϸ╥֥ ȴ 

Á ֽὨ ῏Л ᶴắЀ Ἠԓ ȲἨ
῏ҏ ӫ Ẇ Ȳ⁄ ẁ
Ẕ҃Ю ȴ  

Áּר ế ☺ᾼ ▲ ὨῶὙȲ ᶩ Ӣ
ṿӣЀ ᾙ ≡ἤẻᵮ ῏ 

 Respir Care   2009;54(10):1306-1312 
Eur Respir J  2010;36(2):362-369. 
 



Advantages and Disadvantages of Various 
Interfaces for   NIV  



 





ERS Practical Handbook of Noninvasive Ventilation 
Edited by Anita K. Simonds      2015 
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Humidification  

Á֯nasal maskᾼЀ ♪ ᾼ ᾓϯȲ ֣
☼ Д ϱẻᵮ ṳ Ғ  ϩȴ  

Áϱẻᵮ Л ṳҠ NIVᾼֹו
ắἤ.  

ÁҒ ѬӂЛ ῏Ϛ Є; ּ֯פQN˘
ϯ100̟ ᾼד ⇔ ╥Ṝ ᾼ 

ÁЛ ṿӣheat and moisture exchanger
NIVϚ ṿӣȲ֪Ɫ ҵᾼײ юϡ

о ᾼ Ȳ ᵑ╥ ὑ ᴨ ῏ 

 Respir Care2010;55(2):209-216 



Inhaled aerosol therapy  

Á ắNIVᾼ  ἤῐ ῏Ҡắ ὑᵮϤἤќ
ᾙ  

ÁAerosol therapy Ҡѿ pressurized 
metered- dose inhaler with a spacer or 
nebulizer צ ֮ .  

Á ῏ϷҠѿМ NIV Ȳṳѿ Ѡה СᵮϤ
ᾬ 

ÁGalindo- Filho Ȳ ֯ ≡ἤ ᵂ
nebulization ṳӑḂ radio - aerosol ῐ

ḛ Ȳᵀ Ϡ ṷ ῏ῐғ ᾼ ᶩḂ
ȴ 

Respir Care 2013;58(2):241-249 



Factors influencing aerosol delivery during 

noninvasive ventilation (NIV). pMDI = pressurized 

metered-dose inhaler.  

Dean R Hess Respir Care 

2013;58:950-972 
(c) 2012 by Daedalus Enterprises, Inc. 
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Risk Factors for Noninvasive Ventilation Failure  

Dean R Hess Respir 

Care 2013;58:950-972 





Monitoring  of NIV  
 
Á . Level of consciousness 
Á . Comfort 
Á . Chest wall motion 
Á . Accessory muscle recruitment 
Á . Patient-ventilator synchrony 
Á . Respiratory rate 
Á . Exhaled tidal volume 
Á . Flow and pressure waveforms 
Á . Heart rate 
Á . Blood pressure 
Á . Continuous electrocardiography 
Á . Continuous oximetry 
Á . Arterial blood gas at baseline, after 1 hour to 2 hours, 

and as clinically indicated 
 Crit Care Clin. 2018 Jul;34(3):395-412 

 



Criteria used to perform ETI  

Á. Patient intolerance 

Á. Inability to improve gas exchange 

Á. Inability to improve dyspnea or respiratory 
muscle fatigue 

Á. Appearance of severe hemodynamic or 
electrocardiographic instability 

Á. Severe neurologic deterioration 

 

Crit Care Clin. 2018 Jul;34(3):395-412 
 



Optimal location for NIV  

Á ᴕ ῏ᾼ Ḗ 

Á ᴯᾼ ϩ 

ÁҠӣᾼᶾ ếϢϩ Ɏ
ếẻᵮᾙ ɏ 

Á ῏ᾼᶾ ế  



Á֯ ֵ ȲNIV֯ ≡ ⅍ ỞȲП∟ ῏
ẞICUȴ 

ÁӦὑICUɭ ᴯ‍ ὗ Ȳ ֵ ֯
Ἢᾙ NIVᾼ ῏ȴ 

ÁֽὨ Ἢ Ϣ ắϠṜ ᾼᶾ Ȳ
ṳѹ֯24Њ в Ϣќצ Ȳ ᾼ
Ȳ ứᾼ ῏Ҡ֯ Ἢ ȴ 

ÁNIV Ϣᾼ ᴯ ֪ ế ᴖ Ȳ
ẓ ậḟὑ ֪֮ ȴ 

Eur Respir J2002;19(6):1159-1166 



ÁѠᾎȸ ֯ICUҵѿNIVכғᾙ ≡ἤẻᵮ ᾼ ῏ȴ 

 

Á Ὠȸ45֤ ῏ ϤׁשṅȴҬ20̟צ ᾼϢ ϠNIV
ᾼῴỞ ȴ 40̟ ᾼϢῶӱ҃ ӑצ NIVᾙ
ȴᴍиПϥϫ ӑ Ḗ Ẕ҃ꜜ ȴἬצắ ῏
῀ ֽᴶ Ḗ ᵗȲᵀҬצҳиПϚᾼϢ ắ ҟ
ᾼ Ȳ22̟ ᾼắ ῏ῶӱֽὨ ᾼ Ӑ ᾎ

ҟ ȴϚҙᾼắ ῏ ᵫ ֯ Ӵᵛ ẞϠ
ᵗȲᵀ15̟ ᾼắ ῏ ∕ 3и ȴἬצắ ῏ᶁ ᵫ
Ẇ Ȳ18̟ ᵫ оȴ 

 

Á ȸắ ῏ ᵫNIVᾙ ᾼῴỞ ⇔ᵅȲ
Ϣ ᾼ ⇔ᵅȲѿц ≡ ᾓϯᾼׄԓѬӂЛ

 

 
Respiratory Care May 2012, 57 (5) 704-709 



ÁЄֵ ῏ ᵫ҃ ӑ Ḗ ҫϚ ꜜ
 

Áꜜ ὑ ῏ ⇔ếNIVכғᴟ ȴ 

ÁҠ RT NIV ῏ ᾼ ЛṜȲἨ ѽ
ϤϠ ꜜ Ἠ֯Л֝ꜜ П ᾼ ȴ 

ÁֽὨ ῏ ЛֹוắȲ−Ҡ NIVҷ  

ÁᴖӣѦ Ȳѿ ắNIV Ȳ֯וֹ῏
Ἢᾼ ╥Лׄԓᾼ 

ÁЄֵ ắ ῏ῶӱȲ҃ ḥצ ắ ҟ
ᾼ ȲἨ῏ Ӑ ᾎ Ẕ ȴ 

Á ᾃ Ϣ֯ ֟ᾼ ᾓἨẻᵮ ҷ Ȳ╥
ᵡצц ẻᵮ ᾼ ϩȴ 

 

 



ֽᴶ о ἪᾼNIVᾙ  

Áṿӣ NIV ếԓѐЉϢ ₤
ד῏ ᶾ ȴ 

Á ῏ᾼṏֻ ȲῧṜ ᾼ ẃ
҃/ּᾼ֥ᵂ 

Á═ ᾃ҃/ּᾼ ḖȲѿц ᾼ
ꜜ  

Á Ṿ ғכ ȴ 

Á═ Ἠứ ן ῏ NIVᾙ ᾼכᾎѿц
ὑNIVᾼ ן  



Checklist at initiation of NIV  
 

(Massachusetts   General     Hospital) 



Checklist after 2 hours of NIV  
 

(Massachusetts General Hospital) 
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 Patient - ventilator asynchrony   

ÁNIVҷ Ɏ ɏҠ 40̟ ȴ 
ẔМϚṷҷ Ҡ asynchronyצ ȴ 

Á֯Ϛ ṅМȲ43̟שׁ ᾼắ ῏֯NIV
ӢϠ ѩ ᾼasynchrony ȴ 

ÁNIV Patient-ventilator asynchrony
֯ᾼ ếair leakᾼצ֯׀  

Á ю ᾼair leakṳṿӣẓצṏֻair leak

ᾼẻᵮ Ҡ ᵅPatient-ventilator 
asynchrony 

Respir Care2011;56(2):153-165;  



ERS Practical Handbook of Noninvasive Ventilation 
Edited by Anita K. Simonds      2015 



 



Sedation for  interface intolerance  

Á15%, 6%, and 28% never used sedation, 
analgesia, or hand restraints for patients 
receiving NIV.  

ÁSedation, analgesia, and hand restraints were 
more commonly used in North America than 
in Europe.  

ÁA benzodiazepine alone was the most 
preferred (33%), followed by an opioid alone 
(29%) 

 Crit Care Med2007;35(10):2298-2302 



When to sedate  

ÁNIV failure due to patient refusal to continue NIV 

      because of discomfort, claustrophobia or marked 
agitation.  

                         exclusion criteria were:  
Á  poor respiratory state requiring immediate 

intubation 

Áseverely altered consciousness 

Á  any  patient requiring an immediate lifesaving 
intervention such  as cardiopulmonary resuscitation, 
airway control, cardioversion or inotropic support 

(Intern Med 51: 2299-2305, 2012) 



Remifentanil (starting at 0.025 ǼÇ/kg/min and 

titrating up to 0.12 ǼÇ/kg/min as needed).  

Á a potent short -acting synthetic opioid used 
for pain relief and sedation  

Ásedated to a Ramsay scale of 2ɀ3 by a 
continuous infusion of remifentanil during 
NIV.  

Á tolerance improved 

Á PaO2/FIO2 increased 

Á breathing frequency decreased 

ÁPaCO2 decreased  

 
Intensive Care Med 2007;33(1):82-87 
Intensive Care Med 2010;36(12):2060-2065 



Dexmedetomidine  (1 mcg/kgᾼῴ ,  

0.2 ᴟ0.7 mcg/kg/hr ᾼ ═ )  

Áan ideal pharmacologic agent for sedation of 
patients intolerant of NIV 

Á  a prospective clinical investigation in 10 
subjects in whom NIV was difficult because of 
agitation. 

Á All subjects were successfully weaned from 
NIV, and the respiratory state was not 
worsened 

 
Anesth Analg 2008;107(1):167-170  
J Anesth 2009;23(1):147-150 
Respir Care 2012;57(11):1967-1969 

Anesth Analg 2008;107(1):167-170  







Outline  

ÁNIV: past  , Present 

ÁBasic principles of ventilators :mode and setting 

ÁIndications and patients selection 

ÁChoosing the interface 

ÁHumidification and aerosol therapy in NIV  

ÁMonitoring  in acute NIV 

ÁPatient-ventilator asychrony 

ÁComplications of NIV 

ÁGuideline introduction  

 

 

 



Chest and abdomen radiographs of a patient who developed severe 

gastric insufflation while receiving noninvasive ventilation. 

Dean R Hess Respir Care 

2013;58:950-972 
(c) 2012 by Daedalus Enterprises, Inc. 



ÁNIV ҏ ᾃ ( aerophagia)Ȳᵀ
╥ṏἤᾼȲ֪Ɫ ϩᵅὑ

Ѐ ϩȴ 

Á︢ᾃ Ҡ − Ȳᵀ ╥ᵮ ϩ
ᾼ Ὠȴ 

Á ὑ Ȳ Л ︢ ȴ 



facial skin breakdown  

ÁA potential problem with nasal and oronasal 
masks 

Ámost commonly occurs on the bridge of the 
nose. 

Á Nasal skin breakdown has been estimated to 
occur in 5ɀ20% of applications of NIV 

Áthe most important approach to prevent skin 
breakdown is to avoid strapping the mask 
too tight  



a) Grade III pressure ulcer on the nasal bridge  

 b) grade II pressure ulcers on the cheeks. 

Anne-Kathrin Brill Breathe 

2014;10:230-242 
© 2014 by European Respiratory Society 



The two-finger rule: when the headgear is attached it 

should be possible to pass two fingers beneath it [30]. 

Anne-Kathrin Brill Breathe 2014;10:230-242 
© 2014 by European Respiratory Society 



Example for skin protection: a self-cut foam (Mölnlycke 

Health Care, Göteborg, Sweden) dressing on a head 

model. 

Anne-Kathrin Brill Breathe 2014;10:230-242 © 2014 by European Respiratory Society 
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Indications of NIV  

ÁStrong recommendation 

   -Hypercapnia with COPD exacerbation 

   -Cardiogenic pulmonary edema  

ÁConditional recommendation  

   -Immunocompromised 

   -Post-operative 

   -Palliative care 

   -Trauma 

   -Weaning in hypercapnic patients 

   -Post-extubation in high risk patient 

ÁNo recommendation  

   -De novo respiratory failure 

   - Acute asthma exacerbation  



HYPERCAPNIA WITH COPD 
EXACERBATION 



COPD   post - extubation   

PH>7.35 

ɆCondition 
against 

PH:7.25-7.35 

ɆStrong 
recommend  

PH<7.25 

ɆStrong 
recommend  

 

Weaning  

ɆCondition 
recommend 

Prevention 

ɆCondition 
recommend 

 

 Failure  treat 

ɆCondition 
against 

 

COPD  with hypercapnia  

ERS/ATS    guideline 2017 





NIV in Asthma Exacerbations  

Á IPAP:14 :cmH2O + EPAP: 6 cmH2OČ a 20% improvement 
in FEV1  (P<  .05). 

     ----Intern Med 2008;47(6):493-501. 

Á A Cochrane review considered NIV for asthma promising 
but controversial.                                                                                          
------Cochrane Database Syst Rev 2012;12 

Á some patients  can deteriorate rapidly and develop very-
severe obstruction 

Á European Respiratory Society/American Thoracic  Society 
guideline 

    Čno recommendation due to a lack  of evidence. 
 

 

 

     

 



Decompensated Obesity -
Hypoventilation Syndrome  

ÁBiPAP initiated  in a monitored  setting 

ÁBiPAP successfully averts endotracheal 
intubation in over 90 percent of patients  

ÁVolume-cycled positive pressure 
ventilation (VCPPV) for insufficient 
alveolar ventilation  with BiPAP. 

Am J Respir Crit Care Med  2012;186(12):1279-1285. 



HFNC in Acute Hypercapnic Respiratory Failure 

NIV ʣ oxygenation when 
higher inspiratory 
pressure is needed such 
as COPD exacerbations or 
pulmonary edema. 



NIV IN CARDIOGENIC 
PULMONARY EDEMA 



Physiological effect of NIV  

 

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



ERS/ATS guidelines  

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

Áacute coronary syndrome or 
cardiogenic shock excluded 

Á(Strong recommendation, moderate 
certainty of evidence.) 



Guidelines  

Society Recommendation Evidence 

ERS/ATS 
2017 

We recommend either bilevel NIV or CPAP for patients 
with ARF due to cardiogenic pulmonary oedema. 

Strong 
recommend, 
moderate 
evidence 

ESC 
2016 

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 
ȣ 
Blood pressure should be monitored regularly when this 
treatment is used. 

Class: IIa 
LOE: B 

AHA 
2013 

(No NIV description) 

TSOC 
2012 

ȣȢ)Ô ÉÓ ÒÅÃÏÍÍÅÎÄÅÄ ÔÈÁÔ ÎÏÎ-invasive ventilation should 
be initiated as early as possible in acute heart failure 
patients with dyspnea and respiratory distress if no 
ÏÂÖÉÏÕÓ ÃÏÎÔÒÁÉÎÄÉÃÁÔÉÏÎȣȢ 

No grading 

Eur Respir J 2017; 50: 1602426 
Eur Heart J. 2016;37:2129ɀ2200 

Acta Cardiol Sin 2012;28:161-195 
 



 

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



SHOULD NIV BE USED IN DE 
NOVO ARF? 


