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Introduction 
Noninvasive Mechanical Ventilation (NIMV) has become an 
integral part of ventilatory support to critically ill patients since 
initial reports appeared in the literature in the late 1980s1. It has 
revolutionized the management of respiratory failure in several 
clinical situations, both acute and chronic settings. NIMV refers 
to the delivery of ventilatory support or positive pressure into the 
lungs without an invasive endotracheal airway, usually through a 
mask2. It has been demonstrated that NIMV improve efficiently 
gas exchange in acute hypercapnic respiratory failure (AHRF)2. 
Conventionally, if the patient has acute respiratory acidosis and 
persists after initial medical therapy, the application of NIMV 
should be considered3. 

In recent years, the effective use of NIMV has been shown to 
reduce the rate of intubation, duration of stay and mortality in the 
subgroup of patients with hypercapnic respiratory failure such as 
Chronic Obstructive Pulmonary Disease (COPD)4, obesity and 
neuromuscular disease3,5. 

Since this time to date, the scientific literature has been busy 
investigating the most appropriate methods for the application 
of NIMV¬ such as selection of mechanical ventilator, interface 
and adjustment of ventilatory parameters, but we also consider 
necessary to remember that the main cause of NIMV failure is to 
use it incorrectly. Therefore, the aim of this work is to make some 
reflections about what things should not be done when NIMV is 
applied because they are harmful to the treatment of the patient.

Do not put NIMV when contraindicated
NIMV should not be given without a trained staff in the invasive 
management of the airway and with a care system that provides a 
low level of monitoring. But in the event that the NIMV has been 
initiated outside the Intensive Care Unit (ICU) and fail to improve 

gas exchange, pH, respiratory rate, dyspnea, deterioration of either 
hemodynamic or mental status, remember: do not delay admission 
to the ICU3. 

Identification of patients likely to benefit from NIMV can be 
considered a two step process. In the first step the patient should be 
determined to need mechanical ventilation, as identified by signs 
of respiratory distress, increased dyspnoea—moderate to severe, 
tachypnea, accessory muscle use, and acute or chronic ventilatory 
failure (PaCO2>45 mm Hg and pH<7,35) or hypoxaemia (PaO2/
FIO2 ratio<200)3,6. These patients should ideally have a diagnosis 
where the evidence has shown benefit for use of NIMV such as 
hypercapnic COPD and acute cardiogenic pulmonary edema 
(ACPE), although it sometimes demands their need for application 
in pathologies where there is no precise indication such as 
pneumonia or hypercapnic diffuse interstitial lung disease3,7. 

In the second step, the patient should have no exclusions for NIMV, 
such as the need for an artificial airway for airway protection, 
inability to fit an interface, high severity of illness (eg, respiratory 
and/or cardiac arrest)7, or an uncooperative patient who will not 
allow placement of the interface, a diagnosis where it has been 
shown that NIMV is not effective (eg, severe Acute Respiratory 
Distress Syndrome), upper airway obstruction3,7, facial burns and 
acute myocardial infarct3,7. In these cases, the time of orotracheal 
intubation should not be delayed. Similarly, if after one hour of 
treatment with NIMV no clinical or gasometric improvements are 
observed3.

Use the proper interfaces
It distinguishes NIMV from invasive ventilation. A variety of 
interfaces are commercially available for NIMV, but if you choose 
the inappropriate interface it will be very difficult to adhere to the 
treatment.
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A common problem is choosing the wrong size for adaptation 
to the patient’s face. A mask that is too large or that is too small 
increases the likelihood of poor fit and facial soreness3. 

At the moment of selecting the interface, we must think about 
what our objectives are. A nasal interfase shouldn´t use in a mouth-
breather because it will have air leaks what can affect comfort, 
result in dry mouth and in less effective ventilation or in the case 
the patient uses an oronasal mask and present episodes of vomiting 
of difficult control could suffer a bronchoaspiration2,5.

Ultimately, don´t select a helmet if the target is reduce the partial 
pressure of C02 because it has a lot of dead space2,5. 

Do not choose the wrong limb
Select it according to the type of mechanical ventilator used. 
Critical care ventilators have traditionally been designed for 
invasive ventilation so dual limb circuits are used and these have 
inspiratory and expiratory valves, therefore it should not be placed 
a leak port, exhalation valve or a single limb8.

Bi-level ventilators typically provide Pressure Soport Ventilation 
(PSV) or Pressure Control Ventilation (PCV). Intermediate 
ventilators are commonly used for patient transport or home care 
ventilation and use a single limb circuit with a leak port, which 
serves as a passive exhalation port for the patient. A leak port 
should not be far from the patient or at the interface because there 
is potential for rebreathing. Likewise, if a Expiratory Positive 
Airway Pressure (EPAP) of less than 4 cm H20 is selected in the 
ventilator parameters3,8.

Do not forget to use an antibacterial filter to avoid contaminating 
the respirator and the environment3. 

Starting NIMV: a challenge
Before starting NIMV, we must identified the reversible cause 
of respiratory failure and carry out an appropriate treatment 
established for each patient which includes targeting an oxygen 
saturation to 88–92%, will result in normalisation of arterial pH3.  

Do not begin the application of NIMV without having previously 
measured arterial blood gases and take another within the first hour 
that the NIMV was placed3. Do not delay initiation of NIMV in 
severe acidosis even without you don´t have a chest radiography. 
Once the NIMV is ongoing, do monitor the patient continuously 
for oxygen saturation, evaluate intermittently the measurement of 
pCO2 and pH and don´t forget continuous clinical evaluation3. 

Monitoring: the key of success
The technique of NIMV application might be a major factor 
determining the success in the treatment, so it is important to 
confirm that effective ventilation has been delivered before it can 
be concluded that it has no effect. The absence of these data does 
not allow us to know if failure in effectiveness is related to NIMV 
itself or the optimal parameters were not selected3. 

The most frequent causes of failure are: unconfortable patient, a 
mask that is too large or that is too small, excessive leak air, few 
time of use of NIMV during the critical period, adverse effects 
for example nasal congestion, skin break down, dryness, gastric 
insufflation, conjunctival irritation, inability to sleep, among 
others. Therefore, we must take them into account to optimize the 
technique and facilitate adherence to treatment3,8.

Use NIMV during the appropriate period of time
Time on NIMV should be maximised in the first 24 hours 
depending on patient tolerance and/or complications. If we have 
a favourable evolution, we can consider resting periods between 
NIMV sessions, maintaining oxygen therapy3. In the case of 
COPD patients, NIVM should be used at least for 48 hours9. 

If normalization of pH and PC02 don´t occurs with an overall 
improvement in the patient’s condition the NIMV should be 
continued because some patients responds more slowly. But if the 
physiological parameters worsen, particularly pH and RR, and 
there are a clinical impairment, take into account that this indicate 
the need to change the management strategy, optimizing NIMV or 
consider patient intubation3.  

You have to know the patients with increasing risk of 
NIMV failure 
There is a specific group of patients presenting an increased 
risk of failure, those with pneumonia or bronchial asthma2. In 
addition to those recently mentioned, subjects with more severe 
respiratory acidosis, a lower level of consciousness, were older, 
were more hypoxic and those who had a higher respiratory rate at 
presentation3.  

Clinical signs that are only equivocal on presentation become 
more definitively predictive of failure if they persist after 2 hours 
of NIMV. However, even on presentation, subjects who have a pH 
<7.25, an APACHE II score >29, and a Glasgow Coma Score <11 
have failure rates ranging from 64% to 82%2,10.

The last but not least, another cause of NIMV failure and that 
we can directly influence, is selection of inappropriate ventilator 
settings and choose the wrong interface.

Conclusions
Optimal management of NIMV requires that all members of the 
team be experienced and skillful. For most patients, the initial 
management should be optimal medical therapy and targeting an 
oxygen saturation of 88–92%, but those persisting with respiratory 
acidosis despite medical treatment, should consider the possibility 
of NIMV. An improvement in physiological parameters, usually 
within 1-2 hours, predict a successful outcome from NIMV 
treatment but if doesn´t happen, the possibility of invasive 
ventilatory support should be reassessed and considered. 

Don´t forget, it is important to know how to do NIMV in the right 
way, but it is even more important to know what not to do when 
apply NIMV.
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