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Oxygen Delivery Devices

m Low-flow devices

— Oxygen flow less than inspiratory flow of
patient

— F10, variable and depends on oxygen flow,
volume of reservoir, breathing pattern

— Cannula, simple mask, nonrebreather
m High-flow devices

— Flow greater than inspiratory flow of
patient




Low Flow Devices

_~_

m Nasal cannula
— F10, 0.24-0.40 at 1 - 6 L/min

m Simple mask
— F10, 0.3 - 0.6 at 5 - 10 L/min

= Nonrebreathing mask
— FI10, 0.6 - 0.8 at 10 - 15 L/min




Reservoir Cannula and
Transtracheal Catheter




Alr Entrainment Mask
(Venturi Mask)

= High flow delivery (iRt a—

device
m Available in various

fixed oxygen
concentrations

= Not convenient; requires
good mask fit




Cool Aerosol
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High Flow Oxygen
4

High Flow Air and O, Flowmeters to Titrate FIO,

Oxygen Analyzer

Face Mask or
Trach Mask




Oxygen Therapy Myths
_~_

m Oxygen decreases respiratory drive

— PaCO, may increase, but usually not due
to suppressing hypoxic drive

m Cannula cannot be used if the patient
is @ mouth breather

m Nonrebreather delivers 100% oxygen
m Cool aerosols can deliver high FIO,




NIV vs CPAP
+

Airway
Pressure

Pleural Vv_
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Tidal
volume

No ventilation assistance with CPAP, but increased lung
volume and intrathoracic pressure.




Mask CPAP for Hypoxemic
Respiratory Failure

m Patients randomized to O, or mask CPAP

m After 1 hr, subjective response and
Pa0,/F10, were higher with CPAP

m No difference in intubation rate or
mortality

m Higher number of adverse events in
patients receiving CPAP

Delclaux, JAMA 2000:; 284:2352




Mask CPAP for Post-Op
Hypoxemia

m Patients with hypoxemia after major
abdominal surgery randomized to 7.5
cm H,O CPAP or oxygen

m PaO, improved more rapidly for CPAP

m Lower intubation rate (1% vs 10%),
ower pneumonia rate (2% vs 10%),
fewer ICU days (1.4 vs 2.6 d) with CPAP

Squadrone, JAMA 2005; 293:589




Benefits for Mask CPAP
_~_

m Acute cardiogenic pulmonary edema
m Post-operative atelectasis

m Obstructive sleep apnea

m OSA, CSR, and CSA associated with
CHF




NIV for COPD Exacerbation

Number of studies  Total number of  Relative risk Number needed to
Outcome contributing data patients (95% CI) treat (95% Cl)

Treatment failure 529 5 (4101

024
Intubation odb
Gomplications 143

Lightowler, BMJ 2003; 326:185




NPPV for Acute CPE

Need to Intubate, Favors : Favors Mortality, Favors i Favors
No. of Events/Total No. Noninvasive Control No. of Events/Total No. MNoninvasive | Control
. ] Ventilation 1 Ventilation
Naninvasive Control f Noninvasive Control
Source Ventilation ‘ Source Ventilation
Continuous Posi Continuou :
Réasanen et al,® 1985 7/20 13/20 H Réasédnen et al,® 1985 /. 6/20
Bersten et al,* 1991 019 7/20 Bersten et al,* 1991 & 4/20
Lin etal,® 1995 &/50 18/50 ] Lin et al,’ 1995 /! 6/50
Takeda et al,2? 1937 1/15 615 : Takeda et al,2® 1997 / 3/15
Park et al,®® 2001 3/9 410 Park et al,3¢ 2001 /! 010
Kelly et al,¥! 2002 27 2/ : Kelly et al, 3! 2002 127 7/
Crane et al,32 2004 4/20 1/20 i Crane et al,3 2004 V. 6/20
L'Her et al,” 2004 4/43 14/46 H L'Her et al,” 2004 / 14/46
Park et al,? 2004 227 11/26 : Park et al,% 2004 626 =
Overall Category 29/230 76/238 | Risk Ratio, 0.40 Overall Category 26/230  52/238 ’ Risk Ratio, 0.53
i 95% Confidence Interval, 0.27-0.58 95% Confidence Interval, 0.35-0.81
| P<.00t P=.003
i P=.21 for Heterogeneity P =44 for Heterogeneity
Neninvasive Pressure Suppeort Ventilation : Noninvasive Pressure Support Ventilation
Levitt,* 2001 /| mi —a— Levitt, 321 317 —
Masip et al,® 2000 / 618 5 Masip et al,® 2000 0/19 2118 =
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Park et al,® 2004 27 11/26 5 Park et al,? 2004 2/27 6/26 —

Overall Category 22/158 45156 : Risk Ratio, 0.48 Overall Category 16/159  26/156 0 Risk Ratio, 0.60
i 95% Confidence Interval, 0.30-0.76 95% Confidence Interval, 0.54-1.05
{ p=.002 P=.07
¢ P=.24 for Heterogeneity P =76 for Heterogeneity

Overall 51/380 121/304 © Risk Ratio, 0.43 Overall 42/380  78/304 <y ) Risk Ratio, 0.55
i 95% Confidence Interval, 0.32-0.57 95% Confidence Interval, 0.40-0.78

i P<.001 P<.001

i P=.20 for Heterogeneity H P=.72 for Heterogeneity
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Masip, JAMA 2005;294:3124




Mask CPAP and CPE

Need for endotracheal intubation

Sty CPAP RO (randoim)
or sub-category i

Bellone et al, 2005 1718
Bellons et &, 2004 1r22
Park et al, 2004 2527
Mahba et al, 1997 1712
Bermudez ef al, 2002 4739
Crane et al, 2004 4/20
Park el al, 2001 3/9

Total (35% CD) 148

Total events: 16 (CPAF), 10 (NPPY)

Test for helerogenely: Chi* =878, df =6 (P =034),1 =11 5%
Test for everall affect [=083(P=041)
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Fovours CPAP  Favours NPPY

RD (randaim)
ar sub-catenory

Park et al, 2004
Bellonz et al, 2005
Mehta et &l 1997
Bermudez et al, 2002
Bellone et al, 2004
Park et al, 2001
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Cranc et al, 2004 .
—

Total (95% 1) 148 »
Total events: 12 (CPAP), 10 (NPPYV)

Test for heterogenety Chi? = 1079, df =B (P =0.10), F= 44 4%
Test for overall effect: Z = 0.47 (P = 0.64)

03 0 03
Favours CPAP  Favours NPPW

Winck, Critical Care 2006, 10:R69




Evidence for NPPV

_~_

COPD Exacerbations

Acute cardiogenic pulmonary edema
Prevent extubation failure

Respiratory failure following lung resection
Transplantation, immunocompromise
Acute hypoxemic respiratory failure
Asthma

Do not intubate/Do not Resuscitate

Failed extubation




Patient Selection for N1V

Inclusions: Exclusions:
m Respiratory distress = Airway protection
m Tachypnea, accessory = Unable to fit mask

muscle use m Severity of illness
m Acute respiratory = Uncooperative patient

acidosis m Patient wishes

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




Knowing When to Stop

m Lack of improvement within 1-2 hrs of
initiation of therapy

m Patient intolerance of therapy
m Adverse effects: hypotension
m Patient wishes

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




Equipment for NIV/CPAP

O, blender
Alarms
Gra_phics

W RBiPAP s/:D3(] ® n




blower &
pressure
controller

IPAP
EPAP
PS (or PC) = IPAP - EPAP




Noninvasive Respiratory
Support

m Oxygen delivery devices
m CPAP
m NIV

m Aerosol bronchodilator
m Airway clearance
m Heliox




