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Acute Pulmonary Edema

4 a.m. 9 a.m.

When Medical Therapy does not 

work….

NIV?



CPAP versus Bi-level PAP



CPAP or BiPAP?

6 patients ACPE. Physiological indexes 

(breathing pattern, effort, ABG, hemodynamics). 

Face mask: CPAP 10, PSV5+PEEP5, CPAP 5 

(random).

NIV was more effective at unloading respiratory 

muscles than CPAP. Both NIV and CPAP, 

reduced right and left ventricular preload. ABG 

were similar. 

Chadda K, Crit Care Med 2002



BiPAP vs. CPAP in acute pulmonary edema
Mehta S et al.: Crit Care Med 1997;25:620-28

p = 0.06

Bilevel PAP (n=14) CPAP (n=13)

Patients with acute 

myocardial infarction

10 (71%) 4 (31%)

max. CK (IU/l)

in all pat. 400±81 135±80

in MI pat. 547±354 225±43

hypotension

(SBP < 90 mmHg)

1 (7%) 1 (7%)

intubations 1 (7%) 1 (7%)

died 1 (7%) 2 (15%)
ser um l actate

CPAP = 10 cmH2O; BiPAP = 15/5 cmH2O



Endotracheal Intubation



Mortality





• CPAP and NPPV both decrease ETI and CPAP 
reduces mortality

• No difference in risk of AMI between CPAP and 
NPPV

• No superiority of NPPV, so CPAP could be 
considered first line intervention in CPE

JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)

Key-messages

Efficacy and safety of NIV in CPE:

a metanalysis



WHAT ABOUT 

HYPERCAPNIC 

PATIENTS?

ARE THEY BETTER 

RESPONDERS TO 

NPPV?



Subgroup Analysis 

(Hypercapnic patients)
JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)



Subgroup Analysis

(Hypercapnic patients)
JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)



WHAT ABOUT 

EFFICACY?

DO PATIENTS RESPOND 

QUICKLY TO NPPV AND 

TO HIGHER SPAN 

PRESSURES?



LOS and duration of support 

CPAP vs BiPAP

 Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)

LOS

Duration support



Subgroup Analysis

(High vs low PS)
JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)



Subgroup Analysis

(High vs low PS)
JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)



IS IT BETTER FIXED OR 

VARIABLE 

PRESSURES?



Subgroup analysis (Fixed vs 

variable pressure)
Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)

Mortality



Subgroup analysis (Fixed vs 

variable pressure)
Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)

ETI





Gray A, N Engl J Med. 2008 Jul 10;359(2):142-51







Gray A, N Engl J Med. 2008 Jul 10;359(2):142-51



Although a recent large trial contradicts results from 

previous studies, the evidence in aggregate still 

supports the use of NIV for patients with ACPE. 

Continuous positive airway pressure reduces mortality 

more in patients with ACPE secondary to acute 

myocardial ischemia or infarction.



“New” Evidence





Our results support that one death can be avoided for

every 14 ACPE patients treated with NPPV; Similarly, one

death can be prevented for every nine ACPE patients

treated with CPAP. 





Simplified CPAP systems for APE



Simplified CPAP systems for APE



Simplified CPAP systems for APE



35

No difference was found between HFNC and CPAP in reducing the symptoms and 
signs of respiratory failure with oxygen-ventilation support in patients with acute 
cardiogenic pulmonary edema. Considering that HFNC provides better patient 
tolerability and comfort, it may be considered a viable alternative 

American Journal of Emergency Medicine 98 (2025) 93–99 

Short-term (2h) 

HFNC 90 vs CPAP 

88

Mean baseline  pH 

7.30 PaCO2 54  

SpO2 89%





• CPAP and NPPV both decrease ETI and 
only CPAP reduces mortality

• No superiority of NPPV, so CPAP could be 
considered first line intervention in CPE

• Although some caution is still advised, 
there is no evidence of increased risk of 
AMI after both techniques

Conclusions I



Conclusions II

• NIV should be available in Coronary 

Units, Emergency Room

• Simple ventilators with display and O2 

blending (preferable)

• CPAP valves (Boussignac)-easily 

available



Take home message

15913010_PMbBC

CPAP                                  OR                       BiPAP? 

Benfica, Eusebio da Silva Ferreira, 1942-2014, benficabook

http://fotos.sapo.pt/almalusa/fotos/?uid=PRdM9CAQKc9UB3SujU1G
http://www.benficabook.net/2014/01/o-king-eusebio-jogar-bola-era-assim.html


OBRIGADO

CURSO DE VMNI
NIPPON 2026


	Slide 1
	Slide 2
	Slide 3: 2015
	Slide 4: Acute Pulmonary Edema
	Slide 5: CPAP versus Bi-level PAP
	Slide 6: CPAP or BiPAP?
	Slide 7: BiPAP vs. CPAP in acute pulmonary edema Mehta S et al.: Crit Care Med 1997;25:620-28
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Subgroup Analysis (Hypercapnic patients) JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)
	Slide 14: Subgroup Analysis (Hypercapnic patients) JCWinck et al , Critical Care 2006, 10:R69 (doi: 10.1186/cc4905)
	Slide 15
	Slide 16: LOS and duration of support CPAP vs BiPAP  Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Subgroup analysis (Fixed vs variable pressure) Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)
	Slide 21: Subgroup analysis (Fixed vs variable pressure) Ho KM, Crit Care 2006, 10:R49 (doi: 10.1186/cc4861)
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: “New” Evidence
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Conclusions II
	Slide 39: Take home message
	Slide 40

