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¨ A 58-year-old man presents with worsening 
dyspnea and nonproductive cough for five days. 

¨ Significant history includes a recent hospitalization 
for congestive heart failure. for congestive heart failure. 

¨ He is afebrile with a blood pressure of 160/95 
mmHg, heart rate of 115 beats per minute, and 
oxygen saturation of 85% on room air.

¨ Physical exam is notable for rales bilaterally. 





Acute cardiogenic pulmonary 
oedema (ACPO)

¨ It results from an acute rise in left atrial or left 
ventricular filling pressure leading to increased 
pulmonary venous pressure, and consequently, pulmonary venous pressure, and consequently, 
raised capillary pressure.



causes of ACPO

¨ ischaemia with or without myocardial infarction

¨ exacerbation of chronic systolic or diastolic heart 
failure

¨ dysfunction of the mitral or aortic valve. ¨ dysfunction of the mitral or aortic valve. 

¨ primary fluid overload(due to blood transfusion) 

¨ renovascular causes such as renal artery stenosis 
or acute renal failure with oliguria and subsequent 
fluid retention.



¨ Standard therapy is initiated with oxygen by face 
mask, diuretics, and a nitrate, however, the 
patient’s pulmonary edema does not improve. 

¨ Noninvasive ventilation is considered. ¨ Noninvasive ventilation is considered. 

¨ Should continuous positive airway 
pressure (CPAP) or bilevel positive 
airway pressure (BPAP) be used?
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31 August, 2017

¨ A multi-disciplinary task force of respiratory 
experts has published comprehensive new 
guidelines on the use of (NIV) in (ARF), 
providing recommendations for the clinical providing recommendations for the clinical 
application of NIV based on the most current 
literature.

¨ ERS and ATS collaborated to develop the 
new guidelines, published today August, 
2017) in the European Respiratory Journal. 





Indications of NIV

¨ exacerbation of COPD

¨ cardiogenic pulmonary oedema

¨ de novo hypoxaemic respiratory failure

¨ immunocompromised patients¨ immunocompromised patients

¨ chest trauma

¨ palliation

¨ post-operative care

¨ weaning and post-extubation



¨ A 2010 meta-analysis of 13 trials (1369 patients) 
found that patients who received continuous positive 
airway pressure (CPAP) plus standard care (eg
oxygen, diuresis) had a lower hospital mortality 
than those who received standard care alone (10.3 than those who received standard care alone (10.3 
versus 15.8 percent, RR 0.64, 95% CI 0.44-0.92) . 



¨ However, analysis of the nine randomized trials 
patients) that studied bilevel positive airway 
pressure (BPAP) reported that, compared with 
standard care alone, BPAP was associated with a 
trend towards improved mortality that did not trend towards improved mortality that did not 
reach statistical significance (9.6 versus 11.9 
percent, RR 0.82, 95% CI 0.58-1.15)



¨ A 2013 meta-analysis of 32 studies (2916 patients) 
that included both modalities of NIV (CPAP and 
BPAP) in the analysis, reported that, compared with 
standard medical care, NIV significantly reduced 
hospital mortality in patients with cardiogenic hospital mortality in patients with cardiogenic 
pulmonary edema (RR 0.66, 95% CI 0.48-0.89)



Should NIV be used in ARF due to cardiogenic 
pulmonary oedema?

¨ Recommendation

¨ We recommend either bilevel NIV or CPAP 
for patients with ARF due to cardiogenic 
pulmonary oedema.pulmonary oedema.

¨ (Strong recommendation, moderate certainty of 
evidence.)



When and how to start NIV in ACPO

¨ Respiratory rate >25 breaths·min−1

¨ PaO2/FIO2 <200 mmHg ;

¨ SpO2 <90%

• Use an oronasal mask• Use an oronasal mask

• NIV is usually used for 

between 2 h and 24 h



¨ Start with CPAP at 10 cmH2O

¨ If patients have not started to improve within    
10 –20 min then EPAP or IPAP/EPAP may need to 
be increasedbe increased

¨ Expect maximal benefit after 1 h

¨ A decrease in PaCO2 is expected after 1–2 h

¨ An increase in pH is expected 1–2 h after NIV 
initiation



• In cases of intolerance to CPAP, change to bilevel
PAP (start with IPAP 15 cmH2O EPAP 5 cmH2O)

• Weaning from NIV if respiratory rate <25 
breaths·min−1 and SpO2 >95%:breaths·min−1 and SpO2 >95%:

Step wise reduction (2 cmH2O) in IPAP/EPAP

Step wise reduction (10%) in FIO2



• Systolic blood pressure, heart rhythm and rate, 
SpO2 and urine output should be monitored on a 
regular basis until the patient has stabilised. 

• Consider NIV failure if, after therapy:• Consider NIV failure if, after therapy:

¨ respiratory rate >40 breaths·min−1;

¨ PaO2<60 mmHg (7.98 kPa),

¨ PaCO2 increase of 5 mmHg (0.67 kPa).



Should NIV be used in de novo ARF?

¨ (arterial oxygen tension/inspiratory oxygen fraction 
ratio (PaO2/FIO2) 200)

¨ tachypnoea (respiratory rate >30–35 min) 

¨ non-COPD diagnosis (e.g. pneumonia and/or acute ¨ non-COPD diagnosis (e.g. pneumonia and/or acute 
respiratory distress syndrome (ARDS)).



(ARDS)

¨ There are no controlled trials and little clinical 
experience using NIV to manage patients with 
ARDS. 

¨ One observational series found an increased ¨ One observational series found an increased 
mortality in ARDS patients with a partial 
arterial pressure/fraction of inspired oxygen ratio 
less than 150 who had been treated with NIV . 



¨ Conceivably, the generation of large tidal volumes 
from the use of NIV could have worsened 
ventilator-induced lung injury and accounted for 
this provocative observation . 



Pneumonia

¨ Difficulty managing secretions is an accepte
contraindication to NIV . 

¨ However, NIV may be beneficial in patients with 
pneumonia if they are able to manage their pneumonia if they are able to manage their 
secretions . 



¨ In one trial, 105 patients with acute hypoxemic 
respiratory failure of varying etiologies were 
randomly assigned to receive standard medical 
therapy alone or NIV plus standard medical 
therapy , NIV decreased ICU mortality (18 versus therapy , NIV decreased ICU mortality (18 versus 
39 percent) and the intubation rate (25 versus 52 
percent). 

¨ These effects were particularly strong in the 
subgroup of patients with hypoxemic respiratory 
failure due to pneumonia. 



¨ Recommendation

¨ Given the uncertainty of evidence we are unable to 
offer a recommendation on the use of NIV for de 
novo ARF.novo ARF.



¨ Because of the high NIV failure rate and perhaps high 
mortality among patients with ARDS in whom NIV fails, 
appropriate patient selection is needed for NIV :

• ARDS patients who develop shock should avoid NIV as 
the first-line mechanical ventilation.the first-line mechanical ventilation.
• A very low PaO2/FIO2 ratio at baseline or its 
deterioration after 1 h of applying NIV frequently results 
in NIV failure.
• Severity of the disease causing respiratory failure, with 
a high severity score such as Simplified Acute Physiology 
Score II (SAPS II), is another risk factor for failure.



¨ As a result of this, we generally suggest performing 
a trial of NIV in patients with acute hypoxaemic
respiratory failure with ARDS if the patients have a 
PaO2/FIO2 ratio between 200 and 300 mmHg 
(26.6 and 39.9 kPa) (mild ARDS)(26.6 and 39.9 kPa) (mild ARDS)

¨ and good consciousness.



Endotracheal intubation with appropriate mechanical 
ventilator settings should be provided if one of the 
following parameters is present:

¨ worsening of chest radiography¨ worsening of chest radiography

¨ decreased PaO2/FIO2 ratio

¨ deteriorated consciousness

¨ decreased blood pressure 

¨ development of organ failure.



Should NIV be used in ARF in the 
post-operative setting?

¨ Recommendation

¨ We suggest NIV for patients with post-operative 
ARF. (Conditional recommendation, moderate 
certainty of evidence.)certainty of evidence.)



Should NIV be used in patients with 
ARF receiving palliative care?

¨ Recommendation

¨ We suggest offering NIV to dyspnoeic patients for 
palliation in the setting of terminal cancer or other 
terminal conditions. terminal conditions. 

¨ (Conditional recommendation, moderate certainty 
of evidence.)



Should NIV be used in ARF due to 
chest trauma?

¨ Recommendation

¨ We suggest NIV for chest trauma patients with ARF. 
(Conditional recommendation, moderate certainty 
of evidence.)of evidence.)



Should NIV be used in ARF due to 
acute asthma?

¨ Recommendation

¨ Given the uncertainty of evidence we are unable to 
offer a recommendation on the use of NIV for ARF 
due to asthma.due to asthma.



Should NIV be used for ARF in 
immunocompromised patients?

¨ Recommendation

¨ We suggest early NIV for immunocompromised 
patients with ARF. (Conditional recommendation,

¨ moderate certainty of evidence.)¨ moderate certainty of evidence.)






