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Oxygen Delivery DevicesOxygen Delivery Devices

LowLow--flow devicesflow devices
–– Oxygen flow less than Oxygen flow less than inspiratoryinspiratory flow of flow of 

patientpatient
–– FFIIOO22 variable and depends on oxygen flow, variable and depends on oxygen flow, 

volume of reservoir, breathing patternvolume of reservoir, breathing pattern
–– CannulaCannula, simple mask, , simple mask, nonrebreathernonrebreather

HighHigh--flow devicesflow devices
–– Flow greater than Flow greater than inspiratoryinspiratory flow of flow of 

patientpatient



Low Flow DevicesLow Flow Devices

Nasal Nasal cannulacannula
–– FFIIOO22 0.24 0.24 -- 0.40 at 1 0.40 at 1 -- 6 L/min 6 L/min 

Simple maskSimple mask
–– FFIIOO22 0.3 0.3 -- 0.6 at 5 0.6 at 5 -- 10 L/min 10 L/min 

NonrebreathingNonrebreathing maskmask
–– FFIIOO22 0.6 0.6 -- 0.8 at 10 0.8 at 10 -- 15 L/min15 L/min



Reservoir Reservoir CannulaCannula and and 
TranstrachealTranstracheal CatheterCatheter



Air Entrainment Mask Air Entrainment Mask 
((VenturiVenturi Mask)Mask)

High flow delivery High flow delivery 
devicedevice
Available in various Available in various 
fixed oxygen fixed oxygen 
concentrationsconcentrations
Not convenient; requires Not convenient; requires 
good mask fitgood mask fit



Cool AerosolCool Aerosol

flow meter
(10 – 15 L/min)

oxygen concentration 
control

drain tube

water bottle

aerosol tubing to patient

FIO2 setting 0.28 - 1.0. At FIO2 > 
0.50, the total flow from the 
nebulizer is significantly reduced 
and room air dilutes the delivered 
oxygen concentration. 
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High Flow OxygenHigh Flow Oxygen

High Flow Air and O2 Flowmeters to Titrate FIO2

Oxygen Analyzer

Humidifier

Face Mask or 
Trach Mask



Oxygen Therapy MythsOxygen Therapy Myths

Oxygen decreases respiratory driveOxygen decreases respiratory drive
–– PaCOPaCO22 may increase, but usually not due may increase, but usually not due 

to suppressing hypoxic driveto suppressing hypoxic drive

CannulaCannula cannot be used if the patient cannot be used if the patient 
is a mouth breatheris a mouth breather
NonrebreatherNonrebreather delivers 100% oxygendelivers 100% oxygen
Cool aerosols can deliver high FCool aerosols can deliver high FIIOO22



NIV NIV vsvs CPAPCPAP

No ventilation assistance with CPAP, but increased lung 
volume and intrathoracic pressure. 
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Mask CPAP for Hypoxemic Mask CPAP for Hypoxemic 
Respiratory FailureRespiratory Failure

Patients randomized to OPatients randomized to O22 or mask CPAPor mask CPAP
After 1 hr, subjective response and After 1 hr, subjective response and 
PaOPaO22/F/FIIOO22 were higher with CPAPwere higher with CPAP
No difference in intubation rate or No difference in intubation rate or 
mortalitymortality
Higher number of adverse events in Higher number of adverse events in 
patients receiving CPAPpatients receiving CPAP

DelclauxDelclaux, JAMA 2000; 284:2352, JAMA 2000; 284:2352



Mask CPAP for PostMask CPAP for Post--Op Op 
HypoxemiaHypoxemia

Patients with hypoxemia after major Patients with hypoxemia after major 
abdominal surgery randomized to 7.5  abdominal surgery randomized to 7.5  
cm Hcm H22O CPAP or oxygenO CPAP or oxygen
PaOPaO22 improved more rapidly for CPAPimproved more rapidly for CPAP
Lower intubation rate (1% Lower intubation rate (1% vsvs 10%), 10%), 
lower pneumonia rate (2% lower pneumonia rate (2% vsvs 10%), 10%), 
fewer ICU days (1.4 fewer ICU days (1.4 vsvs 2.6 d) with CPAP2.6 d) with CPAP

SquadroneSquadrone, JAMA 2005; 293:589, JAMA 2005; 293:589



Benefits for Mask CPAPBenefits for Mask CPAP

Acute Acute cardiogeniccardiogenic pulmonary edemapulmonary edema
PostPost--operative operative atelectasisatelectasis
Obstructive sleep apneaObstructive sleep apnea
OSA, CSR, and CSA associated with OSA, CSR, and CSA associated with 
CHFCHF



NIV for COPD ExacerbationNIV for COPD Exacerbation

LightowlerLightowler, BMJ 2003; 326:185, BMJ 2003; 326:185



NPPV for Acute CPENPPV for Acute CPE

MasipMasip, JAMA 2005;294:3124, JAMA 2005;294:3124

MortalityIntubation



Mask CPAP and CPEMask CPAP and CPE

WinckWinck, Critical Care 2006, 10:R69, Critical Care 2006, 10:R69



Evidence for NPPVEvidence for NPPV

**Respiratory failure following lung resectionRespiratory failure following lung resection

**********COPD ExacerbationsCOPD Exacerbations

??Acute hypoxemic respiratory failureAcute hypoxemic respiratory failure

********Acute Acute cardiogeniccardiogenic pulmonary edemapulmonary edema

****Prevent Prevent extubationextubation failurefailure

**Transplantation, Transplantation, immunocompromiseimmunocompromise

−−Failed Failed extubationextubation
??Do not Do not intubateintubate/Do not Resuscitate/Do not Resuscitate
??AsthmaAsthma



Patient Selection for NIVPatient Selection for NIV

InclusionsInclusions::
Respiratory distressRespiratory distress
TachypneaTachypnea, accessory , accessory 
muscle usemuscle use
Acute respiratory Acute respiratory 
acidosisacidosis

ExclusionsExclusions::
Airway protectionAirway protection
Unable to fit maskUnable to fit mask
Severity of illnessSeverity of illness
Uncooperative patientUncooperative patient
Patient wishesPatient wishes

Step 1: Patient needs mechanical ventilationStep 1: Patient needs mechanical ventilation
Step 2: No exclusions for NPPVStep 2: No exclusions for NPPV



Knowing When to StopKnowing When to Stop

Lack of improvement within 1Lack of improvement within 1--2 hrs of 2 hrs of 
initiation of therapyinitiation of therapy
Patient intolerance of therapyPatient intolerance of therapy
Adverse effects: hypotensionAdverse effects: hypotension
Patient wishesPatient wishes

When to keep patient on ward, when to transfer to ICU or RACU?



Equipment for NIV/CPAPEquipment for NIV/CPAP

O2 blender
Alarms
Graphics



blower &
pressure
controller

mask

single
hose

leak

IPAP
EPAP
PS (or PC) = IPAP - EPAP



Noninvasive Respiratory Noninvasive Respiratory 
SupportSupport

Oxygen delivery devicesOxygen delivery devices
CPAPCPAP
NIVNIV

Aerosol bronchodilatorAerosol bronchodilator
Airway clearanceAirway clearance
HelioxHeliox


