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Definitions 

ÅRespiratory failure: 
Ç type 1: PaO2 < 8 kPawith normal or low PCO2.

Ç type 2: PaO2 < 8 kPawith PCO2 > 6kPa.

üAcute hypercapnic: the patient  will have no  minor evidence of  pre 
existing  respiratory disease and arterial blood gas tension will show 
a high PCO2, low  pH and normal bicarbonate.

üChronic hypercapnic: evidence of  chronic respiratory disease,  high 
PCO2,  normal pH and high bicarbonate.

üAcute on chronic: acute decompensationin an individual with 
significant  pre exisiting hypercapnicrespiratory failure , high PCO2, 
low  pH and high bicarbonate.

THORAX2002.



Rationale for NIV in respiratory failure
type 2 



Type 1



Decrease in nosocomial infection ς
German registry

Å Pooled mean ventilator-associated pneumonia IDs were 1.58 and 5.44 cases per 
1,000 ventilation days for NIV and IMV, respectively. The mean ID of pneumonia 
not associated with ventilation was lower with 0.58 cases per 1,000 patient days 
without ventilation

Å the mean pneumonia ID in patients receiving IMV was four times higher than for 
patients receiving NIV, whereas data from this registry also show that NIV is 
associated with a threefold increase of the pneumonia ID in comparison to no 
ventilation, suggesting that ventilation is associated with a higher risk for 
pneumonia also in the absence of the endotrachealtube.

Intensive Care Med (2010) 36:971ς978





Expectation from NIV



Optimism 



Vs not so optimistic 



NIV in acute respiratory failure ςlevel 
of evidence



Cardiogenic pulmonary edema 



Rationale 



Å Recommendation ς
Ç CPAP has been shown to be effective in patients with cardiogenic 

pulmonary edema who remains hypoxic despite maximal medical therapy. 
NIV should be reserved for patients in whom CPAP is unsuccessful. 

Thorax 2002;57:192ς211
V CPAP/NIV should be used in patients with cardiogenic pulmonary edema 

with associated respiratory failure in absence of shock or acute coronary 
syndrome requiring urgent coronary revascularization.

CMAJ, February 22, 2011, 183(3)

ü CPAP/NIV are equally effective in CPE; NIV is preferrablein patient  with 
hypercapnicrespiratory failure

Indian J Crit Care Med April-June2006  Vol10 Issue2



Meta analysis 2006



Method 

Å Trial selection

o Randomized trials on acute cardiogenic pulmonary oedemain human beings 
that compared CPAP or bilevelventilation with standard therapy (oxygen by 
facemask, diuretics, nitrates, and other supportive care) or CPAP with bilevel
ventilation were considered for inclusion. 

o Only trials reporting hospital mortality or the need for invasive mechanical 
ventilation were included.

Å Outcome measures 

o Primary outcomes assessed were hospital mortality, defined as deceased 
when discharged from hospital, and the need for mechanical ventilation. 

o Secondary outcomes included failure rates of treatment (standard therapy or 
NIPPV), length of hospital stay (defined as the time from admission to 
discharge), duration of NIPPV, and incidence of new myocardial infarction.



Main result 









Clinical trial ςNIV vsCPAP (2011)

Method Prospective multicenter RCT

Participants 200 patients presentedwith a clinical condition consistent with acute 
CPE were randomly assigned to receive NIVvsCPAP in emergency 
department of four tertiary care hospital. Patient with ongoing MI were 
excluded

Intervention Bilevelpositive pressure ventilation via face mask. According to 
protocol interventional treatment was given for 6hrs. Afterward 
patients were transferred to ICU if required intubation or to the ward if 
clinical condition did not improve. 

Comparator CPAP was given by BoussignacCPAP device.

Outcome Primary outcome was combined event of hospital death or tracheal 
intubation.
Secondary outcomes were resolutiontime, MI, length of hospital stay





3CPO trial ςNEJM July 2008 
Method The study was an open, randomized, controlled,parallel-group trial with three treatment 

groups:standard oxygen therapy, CPAP, and NIPPV. 

participant The inclusion criteria were an age of more than16 years, a clinical diagnosis of acute cardiogenic
pulmonary edema, pulmonary edema shown by achest radiograph, a respiratory rate of more 
than 20 breaths per minute, and an arterial hydrogenion concentration of greater than 45 nmol
per liter (pH <7.35). 
The exclusion criteria were a requirement for a lifesaving or emergency intervention,such as 
primary percutaneous coronary intervention; inability to give consent; or previous recruitment 
into the trial.

intervention CPAP and NPPV weredelivered through a full face mask by a resperionic synchrony ventilator. 
Supplementary oxygen was given at maximum rate of 15l/min with maximum FiO2 of .6 to 
maintain an O2 saturation >92%. All participants received their allocated treatment for at least 
2hrs

outcome Out of 1069 patients randomized  367 received standard oxygentherapy, 346 CPAP and 356 NIPPV. 
No difference was found in primary outcome i.e. 7 days mortality or in the composite outcome of 
7 day mortality and intubation rate or in the secondary outcome i.e. 30 day mortality. There was 
significant benefit in patient rated dyspnea, Ph, HR, hypercapnia at 1 hours in NIV group (other 
secondary outcome)







Meta analysis 2013



Å Main result 
Ç 32 studies (2916 participants), were included of generally low or uncertain risk 

of bias. 
Ç Compared with standard medical care, NPPV significantly reduced hospital 

mortality (RR 0.66, 95% CI 0.48 to 0.89) and endotrachealintubation (RR 0.52, 
95% CI 0.36 to 0.75).

Ç No difference in hospital length of stay with NPPV was found; however, 
intensive care unit stay was reduced by 1 day (WMD -0.89 days, 95% CI -1.33 
to -0.45). 

Ç Compared with standard medical care ther was no significant increases in the 
incidence of acute myocardial infarction with NPPV during its application (RR 
1.24, 95% CI 0.79 to 1.95) or after (RR 0.70, 95% CI 0.11 to 4.26). 

Ç Fewer adverse events with NPPV use (in particular progressive respiratory 
distress and neurological failure (coma)) were found when compared with 
standard medical care.











ÅConclusion 
o NIV should be the respiratory support of choice in 

cardiogenic pulmonary edema presented with 
respiratory failure.

o CPAP should be chosen over bilevelNPPV i/v/o more 
robust evidence  favoring the former.          



Pneumonia 

Å Recommendation 

o CPAP improves oxygenation in patients with diffuse pneumonia who remain 
hypoxic despite maximum medical treatment. NIV can be used as an 
alternative to tracheal intubation if the patient becomes hypercapnic. [C] In 
this context, patients who would be candidates for intubation if NIV fails 
should only received NIV in an ICU. [D]

Thorax 2002

o no recommendation could be made for NIV/CPAP in severe CAP without 
COPD.

CMAJ 2011





Conclusion  
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NIV in ARDS ςphysiology (beneficial)





or harmful
Method Prospective observational  study

Participants Consecutivepatients receiving NIV for acute hypoxemic respiratory failure 

Intervention NIV was given accordingto an uniform algorithm targeting tidal volume of 6-
8 ml/kg of predicted body weight. The lowest pressure support level allowed 
was 7cm of H2O. 

Measurement Expired tidal volume was averaged and respiratory andhemodynamic 
variables were systematically recorded ateach noninvasive ventilation 
session

Result 62 patient were recruited.The median (interquartile range) expired tidal 
volume averaged over all noninvasive ventilationsessions (mean expired 
tidal volume) was 9.8mL/kg predicted bodyweight (8.1ς11.1mL/kg predicted 
body weight). The mean expiredtidal volume was significantly higher in 
patients who failed noninvasive ventilation as compared with those who
succeeded (10.6mL/kgpredicted body weight [9.6ς12.0] vs8.5mL/kg  
predicted bodyweight [7.6ς10.2]; p = 0.001).





ǿǿǿΦŎŎƳƧƻǳǊƴŀƭΦƻǊƎ CŜōǊǳŀǊȅ нлмс ω ±ƻƭǳƳŜ пп 


