
Noninvasive Oxygen Delivery 
Methods

Mark Barash DO
Assistant Professor 

Pulmonary, Critical Care and Sleep Medicine



OBJECTIVES

• Define noninvasive ventilation (NIV)

• Discuss mechanisms of dyspnea and assessment

• Identify modes/methods of NIV

• Discuss data and indications



DISCLOSURES

• I HAVE NO DISCLOSURES RELEVENT TO THIS PRESENTATION 



Noninvasive Ventilation (NIV)

Any device that provides breathing support (pressure) through a 
non-invasive interface (mask, nasal plugs, etc) rather than an 
invasive interface (endotracheal tube or tracheostomy).  

• May decrease the work of breathing, improve oxygenation or hypercapnia, 
alleviate symptoms, etc



Dyspnea

• “A term used to characterize a subjective experience of breathing 
discomfort that comprises qualitatively distinct sensations that vary in 
intensity.  The experience derives from interactions among multiple 
physiological, psychological, social and environmental factors, and 
may induce secondary physiological behavioral responses”

-American Thoracic Society (ATS) consensus statement 

• Uncomfortable or unpleasant sensation associated with breathing

• Frequent component of QOL questionnaires 



How do patients describe this? 

• Can’t catch my breath
• I feel winded
• I feel like I am Suffocating 
• I feel fatigued
• I am exhausted
• My breathing is heavy 
• My chest feels tight
• Air hunger

• I have increased effort to breath 
• Cannot get a deep breath 
• Breathing feels unsatisfying 





UpToDate:  approach to the patient with dyspnea 
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Curr Opin Support Palliat Care. 2014;8(3):225–233



DYSPNEA

ANXIETY PAIN OR 
DISCOMFORT

ANTICIPATION 



Ann Intern Med 1997;126(2): 97-106.



J Pain Symptom Manage. 2006 Jan;31(1):58-69



EXAM FEATURES

• Tachypnea
• Accessory muscle use
• Tripod position 
• Abdominal paradox
• Abdominal contraction 
• Pursed lip breathing 
• Cyanosis
• Pulmonary exam – crackles, wheezes, rhonchi, NOTHING



DYSPNEA HAS BEEN 
IDENTIFIED

WHAT IS THE 
CAUSE?

CAN IT BE 
ASSESSED 

‘OBJECTIVELY’?

Modified Medical Research 
Council (MRC) (Grade 0-4)

Borg (range 6-20)

Modified Borg (0-10)



INTERVENTIONS

1. Decrease respiratory drive
-supplemental 02, flow/blow cool air, chest wall vibration, inhaled furosemide, etc

2. Reduce respiratory effort or improve muscle function
-Pursed lip breathing, breathing/diaphragm training, NIV, HFNC

3. Alter central perception 
-desensitization, opiates, anxiolytics (?)
-psychosocial support/counseling 

    



AIRFLOW

J Pain Symptom Manage 39(5):831-838.



Fear of suffocating; “Once I lose it, it’s kind of hard to 
catch it.  That’s what scares me”

Hall S. Int J Palliat Nurs. 2010;16(9):451–457
Luce JM JAMA. 2001;285(10):1331–1337
Am J Respir Crit Care Med. 2008;177(8):912–927



Dyspnea in Critical Illness

Am J Respir Crit Care Med. 2008;177(8):912–927



VENTILATORY 
SUPPORT

NONINVASIVEINVASIVE 

TRACHEOSTOMY ENDOTRACHEAL
NASOTRACHEAL POSITIVE PRESSURE  

CONTINUOUS 
POSITIVE AIRWAY 
PRESSURE (CPAP)   

BILEVEL / PRESSURE 
SUPPORTHFNC



CONTINUOUS 
POSITIVE AIRWAY 
PRESSURE (CPAP)   

POSITIVE PRESSURE  

BILEVEL / PRESSURE 
SUPPORT

One continuous pressure (i.e. 5 
CWP)

Acts to increase airway pressure

Two pressures (inspiratory + 
expiratory)

Acts to increase airway pressure 
AND augments ventilation



INDICATIONS 
• Common reasons to initiate NIV

• Bronchospasm (asthma, COPD), cardiogenic pulmonary edema, 
atelectasis 

• Acute +/- chronic hypercapnia 

• Increased work of breathing or decreased muscle strength (*)



Lancet. 2009 Jul 18;374(9685):250-9



Lancet. 2009 Jul 18;374(9685):250-9



Lancet. 2009 Jul 18;374(9685):250-9



Lancet. 2009 Jul 18;374(9685):250-9



Lancet. 2009 Jul 18;374(9685):250-9



Crit Care Med. 2007 Mar;35(3):932-9



Crit Care Med . 2018 Aug;46(8):1209-1216



What is the goal? What is the disease?

(1) Life-sustaining measure (no preset limits)?

(2) Life-sustaining (time-limited trial) if deciding to forego IMV?

(3) Palliative measure if deciding to forego all life support  
Comfort

Intensive Care Med. 2011 Aug;37(8):1250-7
Crit Care Med. 2007 Mar;35(3):932-9



SETTING EXPECTATIONS 

• Goals of therapy to be discussed BEFORE initiation
• ‘patch’ not ‘cure’

• Discuss end-points/branch-points

• Discuss risks 



Should I offer 
NIV?

• Improved (short-term) survival if 
reversible component

• Improved comfort near death
• Time for family/friends to visit
• Time to fulfill EOL tasks 

• Delay dying process
• Utilize limited health-care resources
• Patient harm

• Improper use/monitoring, settings
• Contraindications to use

Respiratory Care June 2019, 64 (6) 701-711



Crit Care Med.2008 Mar;36(3):789-94

 2/3 physicians included NIV 
in EOL discussion in DNR 
patients at least sometimes

 87% RTs stated that NIV 
should be included in these 
discussions 

 Comfort: ½ physicians 
reported including 
conversation; < ½ RTs felt 
these aught to be 
discussed



NIV vs Oxygen therapy 

• 99 NIV vs 101 Oxygen

• NIV: more rapid dyspnea score decrement

• Total morphine dose (N) 26.9 mg vs (0) 59.4 mg

Lancet Oncol . 2013 Mar;14(3):219-27



• DNI patients were: older, 
smokers/ drinkers, 
cancer and poor health 
status 

• More likely to have COPD 
as cause of resp status

• DNI: 44% hospital 
mortality

• DNI: 40% 90-day 
survival 

• No decrease in health-
related QOL via phone 
interviews

Intensive Care Med . 2013 Feb;39(2):292-301



• 27 studies, 2,020 patients with DNI
• 3 studies, 200 patients with comfort-only

• 56% survival at discharge
• 68% COPD, 68% CHF, 41% PNA, 37% malignancy

• 32% survival at 1 year
• No significant QOL reduction (limited data)

Crit Care Med . 2018 Aug;46(8):1209-1216



Heated Humidified High Flow Nasal Cannula 
(HHFNC) / High Flow Nasal Cannula (HFNC)



HFNC

• Up to 60L/min of flow 

• Independently adjust Fi02 (oxygen content) and Flow

• Heated and humidified (may thin secretions)

• High flow – flushes dead-space/C02

• Low level PEEP – estimates ~ 0.7 CWP/10L flow*



J Pain Symptom Manage. 2024 Mar;67(3):204-211.e1

 21 DNI patients with advanced 
cancer and ECOG 3 or 4 with NRS > 3 
and hypoxia 

 Mean age = 72, majority male, with 
lung cancer

 Mean Fi02 was 0.34
 Mean NRS = 5.2, mean mBorg = 5.9

∆1.4 p=0.63



60 
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1:1



HFNC VS NIV (PAP)

Respir Care 2013;58(4):597-600 

9/50  escalated to NIV
39/50 maintained on HFNC



HFNC VS NIV (PAP)

Respiration 2018;96(4):323-329. J Pain Symptom Manage 2013;46(4):463-473. 

Patients with advanced cancer Patients with ILD



WHICH ONE?

• Absolute (or relative) contra-indications
• Patient preference or ability to tolerate
• Disease process

• Hypoxia, hypercapnia, both
• Natural history 

• Staff comfort and availability of interface
• Severity of symptoms 
• Do no harm



BARRIERS

• Anxiety/claustrophobia
• Gastric distension
• Noise, mask fit, pressure sores
• Unable to deep suction
• Physician

• Reluctance to discuss end-of-life decisions
• Poor understanding of disease trajectory
• Perceived lack of understanding among patients/relatives 



TO SUMMARIZE

• Noninvasive ventilation is a form of positive pressure ventilation / 
ventilatory assistance that does not utilize an artificial airway

• Understand indications AND contraindications

• NIV can demonstrate mortality benefit in acute exacerbations of 
COPD or CHF

• In end-stage diseases it may have benefit as a bridge to a goal and 
to treat symptoms 



QUESTIONS?
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