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My Interest In CPAPMy Interest In CPAP

Experience through multiple EMS Experience through multiple EMS 
Conferernces looking at Pre Hospital Conferernces looking at Pre Hospital 
CPAPCPAP
Literature on Literature on ERER useuse
Own experience in Own experience in ERER
Hyperventilation and tachypnea> a Hyperventilation and tachypnea> a 
paramedic nightmare!!paramedic nightmare!!



My Own First Use Of CPAP!!My Own First Use Of CPAP!!



What Is PEEP?What Is PEEP?
 Positive End Expiratory PressurePositive End Expiratory Pressure

Mechanically maintaining airway pressure above Mechanically maintaining airway pressure above 
atmospheric pressure at the end of exhalation.atmospheric pressure at the end of exhalation.
Decreases the shunting of blood through the lungs Decreases the shunting of blood through the lungs 
and improves gas exchange. and improves gas exchange. 
PEEP is done in ARDS (acute respiratory failure PEEP is done in ARDS (acute respiratory failure 
syndrome) to allow reduction in the level of oxygen syndrome) to allow reduction in the level of oxygen 
being given.being given.

The equivalent in a spontaneously breathing The equivalent in a spontaneously breathing 
patient is patient is ………………



CPAP

CContinuousontinuous

PPositiveositive

AAirwayirway

PPressureressure
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CPAP vs. BIPAP

WhatWhat’’s the difference??s the difference??
CPAP> provides constant positive pressure CPAP> provides constant positive pressure 
during both inspiration and expiration phase during both inspiration and expiration phase 
of respirationof respiration
BIPAP> provides ability for user to modify BIPAP> provides ability for user to modify 
inspiratory and expiratory positive pressure inspiratory and expiratory positive pressure 
as opposed to constant value used for CPAPas opposed to constant value used for CPAP
Generally higher values for inspiratory Generally higher values for inspiratory 
pressure which further reduces work of pressure which further reduces work of 
breathingbreathing



Physiologically Both Physiologically Both 
Techniques Provide:Techniques Provide:

Improved blood oxygenationImproved blood oxygenation
Decrease work of breathingDecrease work of breathing
Decrease preload and afterload in Decrease preload and afterload in 
patients with acute pulmonary edemapatients with acute pulmonary edema



Where Is The Evidence For Where Is The Evidence For 
Emergency Room CPAP Use? Emergency Room CPAP Use? 









Key Findings! Key Findings! 

ER RCTER RCT
3 arm, 80 patients, severe acute pulmonary edema3 arm, 80 patients, severe acute pulmonary edema
Oxygen, CPAP, BIPAP (Plus standard therapy)Oxygen, CPAP, BIPAP (Plus standard therapy)
CPAP, BIPAP Groups lower PAO2/FIO2 ratio, CPAP, BIPAP Groups lower PAO2/FIO2 ratio, 
dyspnea score, RR, HRdyspnea score, RR, HR
Primary end point (intubation): O2 group 42%, Primary end point (intubation): O2 group 42%, 
CPAP/BIPAP group 7%!!CPAP/BIPAP group 7%!!
Secondary end point (15 day mortality): significant Secondary end point (15 day mortality): significant 
increase in O2 group (p<.05)increase in O2 group (p<.05)





Key Findings! Key Findings! 

Pooled analysis of 491 patients up to 2006Pooled analysis of 491 patients up to 2006
Non invasive ventilation significantly Non invasive ventilation significantly 
reduced hosp mortality related to standard reduced hosp mortality related to standard 
therapytherapy
Non invasive ventilation significantly Non invasive ventilation significantly 
reduced intubation ratesreduced intubation rates
Conclusion:Conclusion: early application of non early application of non 
invasive ventilation can invasive ventilation can decreasedecrease mortality mortality 
by 39% and intubation rates by 57% by 39% and intubation rates by 57% 



To Be Fair!To Be Fair!



Why are the results different? Why are the results different? 



Where Is The Evidence For Where Is The Evidence For 
CPAP In Pre Hospital Care!!CPAP In Pre Hospital Care!!





Key Findings! Key Findings! 

Paramedic clinical impression of Acute Paramedic clinical impression of Acute 
Pulmonary EdemaPulmonary Edema
95 standard, 120 CPAP95 standard, 120 CPAP
Intubation rate 25.3% control, 8.9% CPAPIntubation rate 25.3% control, 8.9% CPAP
Mortality rate 23.2% control, 5.4% CPAPMortality rate 23.2% control, 5.4% CPAP
After logistic regression standard therapy After logistic regression standard therapy 
OR 4.04 for intubation, 7.48 or for death!! OR 4.04 for intubation, 7.48 or for death!! 
Compared to CPAPCompared to CPAP
Similar Prehospital scene times Similar Prehospital scene times 





Highlights! Highlights! 

Patients very ill (only 71 over three years!!)Patients very ill (only 71 over three years!!)
Two arms comparing usual care plus Two arms comparing usual care plus 
intubation vs. Usual care plus CPAPintubation vs. Usual care plus CPAP
Usual care 17/34 intubated (50%), CPAP Usual care 17/34 intubated (50%), CPAP 
group 7/35 (20%) intubatedgroup 7/35 (20%) intubated
Mortality 12/34 (35.3%) usual group, 5/35 Mortality 12/34 (35.3%) usual group, 5/35 
(14.3%) CPAP group(14.3%) CPAP group
Scene time unchanged between two groupsScene time unchanged between two groups



NUMBER NEEDED TO NUMBER NEEDED TO 
TREAT!!TREAT!!

NUMBER OF PATIENTS WHO NEED TO BE NUMBER OF PATIENTS WHO NEED TO BE 
TREATED TO PREVENT ONE BAD OUTCOMETREATED TO PREVENT ONE BAD OUTCOME
EXAMPLES IN MEDICINE:EXAMPLES IN MEDICINE:
ACE VS. PLACEBO IN ACUTE MI>210ACE VS. PLACEBO IN ACUTE MI>210
B BLOCKER VS. PLACEBO IN CHF>40B BLOCKER VS. PLACEBO IN CHF>40
ASA TO PRVENT DEATH FROM ACUTE MI/CVA>20ASA TO PRVENT DEATH FROM ACUTE MI/CVA>20--
2525
THROMBOLYTICS IN ACUTE MI>40THROMBOLYTICS IN ACUTE MI>40--5050



WHAT ABOUT CPAP WHAT ABOUT CPAP 
NNT??NNT??

NUMBER OF TIMES CPAP NEEDS TO NUMBER OF TIMES CPAP NEEDS TO 
BE USED TO PREVENT ONE BE USED TO PREVENT ONE 
INTUBATION OR ONE DEATH!!INTUBATION OR ONE DEATH!!
FOR INTUBATION 6 IN HUBBEL, 3 IN FOR INTUBATION 6 IN HUBBEL, 3 IN 
PETRIE !!PETRIE !!
FOR DEATH 6 IN HUBBEL, 5 IN FOR DEATH 6 IN HUBBEL, 5 IN 
PETRIEPETRIE



CPAP WILL BECOME THE CPAP WILL BECOME THE 
STANDARD OF CARE FOR AIRWAY STANDARD OF CARE FOR AIRWAY 
MANAGEMENT OF CRITICALLY ILL MANAGEMENT OF CRITICALLY ILL 
PATIENTS PRESENTING IN ACUTE PATIENTS PRESENTING IN ACUTE 

RESPRIRATORY DISTRESS DUE TO:RESPRIRATORY DISTRESS DUE TO:

Acute pulmonary edemaAcute pulmonary edema
Acute on Chronic COPDAcute on Chronic COPD
Asthma?? Asthma?? 



Thank you!Thank you!
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