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Abstract

Noninvasive positive-pressure ventilation is a type of mechanical ventilation that does not require an artificial
airway. Studies published in the 1990s that evaluated the efficacy of this technique for the treatment of diseases like
chronic obstructive pulmonary disease, congestive heart failure and acute respiratory failure have generalized its
use in recent years. Important issues include the selection of the type of ventilation interface and the type of
ventilator. Currently available interfaces include nasal, oro-nasal and facial masks, mouthpieces and helmets.
Comparisons of the available interfaces have not found any one of them to be superior. Both critical care ventilators
and portable ventilators can be used for noninvasive positive-pressure ventilation; however, the choice of ventilator
type depends on the patient's condition and therapeutic requirements. The best results (decreased need for
intubations and decreased mortality) have been reported among patients with exacerbations of chronic obstructive
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Objectives

1) To review recent scientific advances in non invasive
mechanical ventilation that is important for a clinical
practitioner.

2) Tounderstand the utility and limitations.

3) To understand appropriate method and indication of non
invasive mechanical ventilation.

4) Toappreciate noninvasive mechanical ventilation when
interpreted in context of relevant patient information.

5) Tounderstand thatadditional study is required to further
characterize both current and future roles of non
invasive mechanical ventilation.

Introduction

Non invasive mechanical ventilation (NIV) is the
delivery of mechanical ventilation to patients with respiratory
failure without the requirement of an artificial airway. The key
change that led to the recent increase in the use of this
technique occurred in the early 1980s with the introduction of
the nasal continuous positive airway pressure mask for the
treatment of obstructive sleep apnea. Studies published in the
1990s that evaluated the efficacy of noninvasive positive-
pressure ventilation for treatment of diseases such as chronic
obstructive pulmonary disease, congestive heart failure and
acute respiratory failure have generalized its use in recent
years(1). The aim of NIV includes not only the correction of
alveolar hypoventilation, but also unloading of the respiratory
muscles. Non invasive ventilation reduces the work of
breathing, allowing resting of respiratory muscles and
recovery of muscle function.

Noninvasive positive-pressure ventilation includes
various techniques for augmenting alveolar ventilation

pulmonary disease and cardiogenic pulmonary edema.
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without using endotracheal airway. The clinical application of
noninvasive ventilation by use of continuous positive airway
pressure alone is referred to as "mask CPAP," and noninvasive
ventilation by use of intermittent positive-pressure ventilation
with or without continuous positive airway pressure is called
noninvasive positive

Techniques and Equipment used for noninvasive ventilation

Interfaces- The major difference between invasive
and noninvasive ventilation is that with the latter technique
gas is delivered to the airway via a mask or "interface" rather
than an invasive tube. Interfaces are devices that connect the
ventilator tubing to the patient's face and facilitate the entry of
pressurized gas into the upper airway. The choice of interface
is a crucial issue in noninvasive ventilation. Currently available
interfaces include nasal, oronasal and facial masks,
mouthpieces and helmets. Comparisons have not shown a
clear superiority of one interface over the others. For
treatment of acute respiratory failure, facial masks are most
commonly used (70% of cases), followed by nasal masks (25%)
and nasal pillows (5%) (2). A full face mask is often a superior
choice for patients with predominant mouth breathing
because it reduces oral air leakage. The face mask permits
mouth breathing, and it delivers higher ventilation pressures
with less leakage and requires less patient cooperation than
other interfaces. Compared with nasal masks, the more
common use of full-face masks for the treatment of chronic
respiratory failure is a reflection of better quality of ventilation
(at least initially) in terms of improved minute ventilation and
blood gases (3,4) However, face masks generally increase
claustrophobia, impede communication, limit oral intake and
expectoration of airway secretions and increases dead space,
which may cause CO2 rebreathing.
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The helmet interface, which is a recent
introduction, has important advantages over other interfaces.
It is well tolerated by patients, allows acceptable interaction
with the environment and can be used in difficult anatomic
situations, such as for patients who are edentulous or have
facial trauma. In contrast to facial masks, helmets do not make
contact with the patient's face and therefore do not cause skin
lesions. Helmets improve comfort, which permits longer
periods of noninvasive positive-pressure ventilation delivery.
However, because helmets are larger than facial masks, the
pressure within the system during ventilation may be
dissipated against the high compliance of the helmet, thus
interfering with correct pressurization and ventilator function
(5-7).

Ventilators and modes of ventilation

The choice of ventilator type should depend on the
patient's condition and on the expertise of the attending staff,
the patient's therapeutic requirements and the location of
care (8,9). The most common modes of non-invasive
ventilation are continuous positive airway pressure and
pressure support.

Although continuous positive airway pressure isnota
true ventilation mode, it is often referred to as a form of
noninvasive ventilation. This technique delivers constant
positive pressure during both inspiration and expiration,
either by use of a flow generator with a high pressure gas
source or by use of a portable compressor. Continuous positive
airway pressure can only be used if the patient is breathing
spontaneously because it cannot support ventilation in the
absence of arespiratory drive.

The physiologic effects of continuous positive airway
pressure include augmentation of cardiac output and oxygen
delivery, improved functional residual capacity and respiratory
mechanics, reduced effort for breathing and decreased left
ventricular afterload. In patients with left-sided heart failure,
continuous positive airway pressure improves the shunt
fraction and reduces the inspiratory work of breathing(10). In
chronic obstructive pulmonary disease, continuous positive
airway pressure reduces the work of breathing by
counterbalancing the respiratory threshold load imposed by
the intrinsic positive end-expiratory pressure created by
airflow obstruction(11).

Pressure support ventilation allows the patient to
control inspiratory and expiratory times while providing a set
pressure. In conjunction with patient effort and respiratory
mechanics, the set pressure determines the inspiratory flow
and tidal volume.

The combination of inspiratory assistance with
expiratory positive airway pressure (also known as bilevel
ventilation or bilevel positive airway pressure) is thought to

Pathophysiology

Figure- 1
Mechanism Of Respiratory Failure In COPD
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Figure-1

When PaCO2 is increased, and minute ventilation
is normal or increased, the respiratory muscles are failing to
generate sufficient alveolar ventilation to eliminate the CO2
being produced . Means of correcting this patho-physiology
include increasing alveolar ventilation by increasing tidal
volume and/or respiratory rate, and reducing CO2
production (VCO2) by decreasing the work of breathing.
Respiratory muscle failure can occur when the work of
breathing is normal (e.g. numerous acute or chronic
neuromuscular problems), or increased (e.g. patients with
chronic obstructive pulmonary disease, asthma, or the
obesity hypoventilation syndrome), and presumably because of
inadequate delivery of oxygen to the respiratory muscles (e.g.
approximately one third of patients presenting with
cardiogenic pulmonary edema).

When PaCO2 is increased and minute ventilation is
low, the level of consciousness is generally impaired. Such
patients usually require intubation for airway protection in
addition to ventilatory assistance, unless the hypercapnia can
be reversed within minutes.

reduce the work of breathing and to alleviate respiratory
distress more effectively than continuous positive airway
pressure alone.

Indications:

Exacerbations of chronic obstructive pulmonary



Figure- 2
Mechanism of action of Non Invasive ventilation
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Hypoxemia develops as a result of alveolar
hypoventilation (which is accompanied by increases in PaCO
andis addressed in figure 1) and from perfusion going to areas
where the ratio of alveolar ventilation (VA ) to perfusion (Q) is< 1
O(ielow VA/Q or, in the extreme, shunt, where perfusion is
going to areas of no ventilation).

Hypoxemia is treated by augmenting the inspired FiO2
(the lower the VA /Q, the less the effect), and by recruiting
airspaces.  Airspace recruitment occurs when the trans-
pulmonary pressure falls below the airspace collapsing or
closing pressure (as occurs innumerous conditions that alter
surfactant or that decrease the lung or the chest wall
compliance),and when the trans-pulmonary pressure applied
during inhalation fails to exceed airspace opening pressure.

Accordingly, airspace opening can be facilitated by
increasing the trans pulmonary pressure applied at end
exhalation (CPAP) and at end inhalation (i.e. PAP) An
additional beneficial effect of CPAP and PAP may be seen in
patients with cardiogenic pulmonary edema as they reduce
venous return and functionally reduce left ventricular after
load.
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disease- Conventional management of exacerbations of
chronic obstructive pulmonary disease includes
bronchodilators, steroids, antibiotics and oxygen. Non
responders and patients whose condition is severe may
require ventilation support. Noninvasive positive-pressure
ventilation is a well-evaluated intervention for these
indications. An international consensus conference on
noninvasive ventilation has recommended noninvasive
positive-pressure ventilation as first-line treatment for
exacerbations of chronic obstructive pulmonary disease that
meet the criteria described in Table 1 (12). The
recommendations of the British Thoracic Society for
treatment failure in noninvasive ventilation are shown in table
2(13).

Noninvasive positive-pressure ventilation has been
compared with invasive mechanical ventilation in a
randomized controlled trial (14) that included 49 cases of
chronic obstructive pulmonary disease with severe acute
respiratory failure in which ventilator support was necessary.
Respiratory failure was more severe in the cases enrolled in
this study compared with previous studies. In addition, in
previous trials noninvasive positive-pressure ventilation was
used at an earlier stage (indicated by an average pH on study
entry of 7.20). Within the noninvasive positive-pressure

Table-1:

Recommendations from the International Consensus
Conference in Intensive Care Medicine for the use of
noninvasive positive pressure ventilation in acute
respiratory failure :

| Noninvasive positive-pressure ventilation can be initiated in
the emergency department if staff have been adequately
trained.

| Until more data are available, most patients who receive
noninvasive positive-pressure ventilation should remain in
an intensive care unit or in a system of care that is capable
of providing high-level monitoring and where immediate
access is available to staff skilled in invasive airway
management.

| For selected patients with exacerbations of hypercapnic
chronic obstructive pulmonary disease (pH>/=7.30),
noninvasive positive-pressure ventilation may be initiated
and maintained in the ward if staff training and experience
are adequate.

| If noninvasive positive-pressure ventilation is initiated
outside the intensive care unit, failure to improve gas
exchange, pH, respiratory rate or dyspnea or the
deterioration of either hemodynamic or mental status
should prompt referral to the intensive care unit.
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Table-2:
Recommendations of the British Thoracic Society
Standards of Care Committee fro treatment failure in
noninvasive ventilation
Istreatment of the underlying condition optimal?
| Check what medical treatment has been prescribed and that
ithas been given.
| Consider physiotherapy for sputum retention.
Have any complications developed ?
| Consider pneumothorax or aspiration pneumonia
If PaCO, remains elevated :
| Isthe patient receiving too much oxygen ?
- adjustFiO2 to maintain SpO2 between 85%-90%
| Isthere excessive leakage ?

- Checkmaskfit

- If using a nasal mask, consider a chin strap or a full-face
mask

| Isthecircuitsetup correctly ?
- Checkthatconnections have been made correctly.
- Checkthecircuit for leaks

| Isrebreathing occurring ?

- Check potency of expiratory valve (if fitted)

- Consider increasing expiratory positive airway pressure
(if receiving bilevel pressure support)

| Isthe patient's breathing synchronized with the ventilator ?

- Observe patient

- Adjust rate or inspiration-expiration ratio (with
assist/control mode)

- Checkinspiratory trigger (if adjustable)

- Checkexpiratory trigger (if adjustable)

- Consider increasing expiratory positive airway pressure
(with bilevel pressure support in chronic obstructive
pulmonary disease)

| Isventilationinadequate ?

- Observe chest expansion

- Increase target pressure or volume

- Considerincreasinginspiratory time

- Consider increasing respiratory rate (to increase minute
ventilation)

- Consider a different mode of ventilation or ventilator, if
available.

If PaCO, improves but PaO, remains low:

| IncreaseFiO,

| Consider increasing expiratory positive airway pressure
(with bilevel pressure support)

ventilation group, treatment failed in 12 (52%) cases in which
invasive mechanical ventilation was required. The authors
found no significant differences between the treatment and
control groups for mortality (intensive care unit or hospital),
overall complications, duration of mechanical ventilation and
length of stay in an intensive care unit. At 12-months follow-
up, the rate of hospital re-admissions was lower in the
noninvasive positive-pressure ventilation group than in the
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control group.

Additional evidence of the long-term benefits of
noninvasive positive-pressure ventilation was presented by
Confalonieri and colleagues (15). Among patients with chronic
obstructive pulmonary disease exacerbations, patients who
received noninvasive positive-pressure ventilation had
increased survivalat 6 monthsand at 1 year.

Therefore, for selected patients with exacerbation of
chronic obstructive pulmonary disease, the early use of
noninvasive positive-pressure ventilation as a first-line
therapy is associated with increased survival and decreased
length of stay in hospital. Although the use of this therapy at
advanced stages of acute respiratory failure is more likely to
fail, a trial of noninvasive positive-pressure ventilation before
proceeding to intubation and invasive ventilation does not
seem to harm the patient and may be attempted cautiously.
However, the patient should be closely monitored in an
intensive care unit and, if required, intubation should be
performed without excessive delay.

A schematic approach, initially proposed by Sinuff
and colleagues (16), for the use of noninvasive positive-
pressure ventilation in cases with exacerbations of chronic
obstructive pulmonary disease is shown in Figure 3. There is
limited available information about the withdrawal of
noninvasive positive-pressure ventilation; thus, the strategy
proposed by Sinuff and colleauges (16) may be helpful in cases
of chronic obstructive pulmonary disease (Figure 4).

Asthma- The low incidence of acute respiratory
failure secondary to status asthmaticus (17) may be the reason
why few studies have evaluated the efficacy of noninvasive
positive-pressure ventilation in this setting. In a prospective
study involving 17 patients with status asthmaticus, Meduri
and colleagues (18) reported that noninvasive positive-
pressure ventilation (by use of a face mask) with a low
inspiratory pressure is highly effective in correcting gas
exchange abnormalities. Of the 17 included patients, 2 (12%)
required intubation and none developed complications. In a
retrospective study involving 33 patients who had been
admitted to an intensive care unit for status asthmaticus,
Fernandez and colleagues (19) reported that 11 patients
received invasive mechanical ventilation and 22 patients
received noninvasive positive-pressure ventilation. They
found no differences in the median length of stay in an
intensive care unit or hospital. They also found no difference in
mortality.

A recent systematic review identified only 1
randomized controlled trial of noninvasive positive-pressure
ventilation in patients with status asthmaticus (20,21). In this
study, which included 30 patients, noninvasive positive-
pressure ventilation significantly, improved lung function test
results.(21) In the noninvasive positive-pressure ventilation
group, 80% of patients reached the predetermined primary
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Fig- 3

If the patient does not respond to standard medical therapy,
consider a trial of noninvasive positive-pressure ventilation
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Fig- 4

Initiation of weaning from noninvasive
positive - pressure ventilation
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end points (an increase of at least 50% in FEV1 compared with
baseline), yet only 20% of patients in the control group
reached the end points. The mean rise in FEV1 was 53.5% in
the noninvasive positive-pressure ventilation group and 28.5%
inthe conventional treatmentgroup.

The application of noninvasive positive-pressure
ventilation in patients suffering from status asthmaticus
remains controversial, despite some interesting and very
promising preliminary results. Large randomized controlled
trials are needed to determine the role of noninvasive
positive-pressure ventilation in status asthmaticus.

Acute cardiogenicpulmonaryedema- The best
specific respiratory support for treatment of acute respiratory
failure due to cardiogenic pulmonary edema remains unclear.
Inits guidelines for the diagnosis and treatment of acute heart
failure, the European Society of Cardiology recommend the
use of noninvasive positive-pressure ventilation
(recommendation: class IIA, level of evidence: A) (22). Three
randomized controlled trials have suggested that the use of
noninvasive intermittent positive-pressure ventilation in the
setting of acute cardiogenic pulmonary edema (23-25)
decreases the need for intubation; however, this does not
translate into reduced mortality or improved long-term
function.

In a recent meta-analysis (26) that included a total of
29 randomized controlled trials of continuous positive airway
pressure and bilevel positive airway pressure, Peter and
colleagues reported on 12 studies that compared continuous
positive airway pressure with standard care, 7 that compared
bilevel positive airway pressure with standard care and 10 that
compared continuous positive airway pressure with bilevel
positive airway pressure. Continuous positive airway pressure
was associated with a significant reduction in hospital
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mortality compared with standard therapy. However, the
effect of bilevel positive airway pressure was not significant.
Both continuous positive airway pressure and bilevel positive
airway pressure were associated with significant reductions in
the need for invasive mechanical ventilation compared with
standard therapy. Compared with standard therapy, neither
continuous positive airway pressure nor bilevel positive airway
pressure had an effect on new myocardial infarction rates or
length of hospital stay.

Uses in other causes of acute respiratory failure-
Noninvasive positive-pressure ventilation has been used in
patients with acute respiratory failure that occurred
postsurgery or that occurred because of community-acquired
pneumonia. A systematic review by Keenan and colleagues
(27) analyzed the efficacy of this technique in patients with
hypoxemic respiratory failure. They reported on the outcome
of 2 trials that included immunocompromised patients, 1 that
included patients who had undergone lung resection, 1 that
included patients with community-acquired pneumonia, 1
thatincluded patients with post-extubation respiratory failure
and 3 thatincluded heterogeneous groups of patients. Overall,
noninvasive positive-pressure ventilation was associated with
a significantly lower rate of intubation compared with
standard management. Also, noninvasive positive-pressure
ventilation was associated with a reduction in mortality in
intensive care units of 17%, with the same subgroup of 6 trials
reporting a similar reduction of 16%.

2 additional studies have been performed (28, 29).
Squadrone and colleagues (28) examined the effectiveness of
continuous positive airway pressure in patients with acute
hypoxemia after elective major abdominal surgery. Patients
who received oxygen and continuous positive airway pressure
had a lower intubation rate and none of these patients died in
hospital, compared with 3 deaths among the group of patients



who received oxygen alone (28). The study by Honrubia and
colleagues (29) included 64 patients with acute respiratory
failure from various causes. These patients were randomized
to receive either noninvasive positive-pressure ventilation
through a face mask with pressure support and positive end-
expiratory pressure or to receive conventional invasive
ventilation. Noninvasive ventilation reduced the need for
intubation. Mortality in intensive care units was 23% in the
noninvasive group and 39% in the conventional therapy group.

Noninvasive ventilation as a mode of weaning from
mechanical ventilation- Interest has emerged in the use of
noninvasive positive-pressure ventilation as a mode of
ventilation weaning. Recently, several studies have assessed
the role of this type of ventilation in facilitating earlier
extubation. (30-32) Burns and colleagues (33) performed a
meta-analysis of 5 studies thatincluded a total of 171 patients.
They found that compared with weaning strategies that
involved invasive mechanical ventilation alone, noninvasive
positive-pressure ventilation decreased mortality, incidence
of ventilator-associated pneumonia, length of stay in an
intensive care unit, total duration of mechanical support and
the duration of invasive mechanical ventilation. They found
that the mortality benefit of noninvasive positive-pressure
ventilation was greatest among patients with chronic
obstructive pulmonary disease. Noninvasive ventilation for
prevention of respiratory failure In recent years, useful
guidelines for weaning from mechanical ventilation have
developed; however, the rate of extubation failure (the need
for reintubation within 48—72 hours) is close to 18% (34). The
main cause of extubation failure is the development of
respiratory failure within a few hours. Noninvasive positive-
pressure ventilation has been evaluated in the prevention and
management of this condition. Until recently, experience with
noninvasive positive-pressure ventilation was limited to
observational studies with physiologic evaluation as the main
objective.

In a randomized controlled trial that included 93
patients, Jiang and colleagues (35) reported on the outcomes
of 56 patients who received elective extubation and 37
patients who received unplanned extubation. After
extubation, patients were randomly assigned to receive either
bilevel positive airway pressure or unassisted oxygen therapy.
They found no significant difference in the rate of reintubation
for either technique.

Nava and colleagues (36) performed a randomized
controlled trial that included 97 consecutive patients who
required more than 48 hours of mechanical ventilation and
who were considered at risk for post-extubation respiratory
failure. After a successful weaning trial, patients were
randomized to receive either noninvasive positive-pressure
ventilation or standard medical therapy. Compared with
standard therapy, there was a lower rate of reintubation
among those in the noninvasive positive-pressure ventilation
group. Noninvasive positive-pressure ventilation did not affect
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overall mortality in the intention-to-treat analysis, but the
authors reported reduced mortality in the intensive care unit
setting owingto areduced need for reintubation.

In 2006, Ferrer and colleagues (37) conducted a
randomized controlled trial that included 162 patients
receiving mechanical ventilation who tolerated a spontaneous
breathing trial but who were at increased risk for respiratory
failure after extubation. After extubabtion, patients were
randomly allocated to receive 24 hours of either noninvasive
positive-pressure ventilation or conventional management
with oxygen therapy. Among patients who received
noninvasive positive-pressure ventilation, respiratory failure
after extubation was less frequent, but 90 day mortality was
not reduced. Subgroup analysis showed that the use of
noninvasive positive-pressure ventilation was associated with
reduced mortality among patients with hypercapnia.

Based on these studies, the early use of noninvasive
positive-pressure ventilation can prevent respiratory failure
after extubation and decrease the need for reintubation.
However, further studies that better define the population of
patients at risk for respiratory failure after extubation may be
necessary.

Noninvasive ventilation for management of
respiratory failure- The treatment of respiratory failure after
extubation must be considered separately. Two randomized
controlled trials that examined the effectiveness of
noninvasive positive-pressure ventilation in this context have
been published. Keenan and colleagues (38) enrolled 81
patients who required ventilatory support for more than 2
days and who developed respiratory distress within 48 hours
of extubation. Patients were randomly assigned to receive
standard medical therapy alone or to receive noninvasive
positive-pressure ventilation by use of a face mask and
standard medical therapy. The authors found no difference in
the rate of reintubation or hospital mortality.

Using similar methodology, Esteban and colleagues
(39) performed a multicentre international study thatincluded
221 patients. In this study, there was no difference in the need
for reintubation among patients receiving noninvasive
positive-pressure ventilation and those receiving standard
therapy. However, mortality in the intensive care unit was
higher in the noninvasive positive-pressure ventilation group
compared with the standard-therapy group. A possible
explanation for this difference is delayed reintubation among
patients who received noninvasive positive-pressure
ventilation. The median time from respiratory failure to
reintubation was longer in the noninvasive positive-pressure
ventilation group compared with standard care. In light of
these studies, noninvasive positive-pressure ventilation is not
effective for management of post-extubation respiratory
failure, and delayed reintubation may increase mortality.

Utility of Noninvasive ventilation in patients
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ordered “do-not-intubate"- Noninvasive positive-pressure
ventilation has been used as an alternative to invasive
ventilation in patients with a "do-not-intubate" order. A recent
study (39) that included 114 patients with a do-not-intubate
order and acute respiratory failure found that 43% of patients
survived to hospital discharge. The patient's underlying
condition was an important determinant of survival. Mortality
was 25% among patients with chronic heart failure and 48%
among patients with chronic obstructive pulmonary disease.
Mortality was highest among patients with cancer and
pneumonia (77% and 74% respectively). Similar results were
reported by Schettino and colleagues (40) in a prospective

observational study that included 131 patients with acute
respiratory failure and a do-not-intubate order in a general
hospital. They reported an overall mortality of 64.9%. Hospital
mortality was 37.5% among patients with chronic obstructive
pulmonary disease exacerbations, 39% among those with
cardiogenic pulmonary edema, 68% among those with
nonchronic obstructive pulmonary disease hypercapnic
respiratory failure, 77% among those with post-extubation
respiratory failure and 88% among patients with hypoxemic
acute respiratory failure. Advanced cancer was present in 40
patients, and it was associated with increased risk of death.
Below are few outcome trials of NPPV (Table 3).

Table 3- Randomized controlled trials of noninvasive positive pressure ventilation (NPPV)

Intervention Sample size | Co-intervention|Study de.sign ETlor| Results (effect of NPPV)
Study (reference) | Population | Site | nppy Control | NPPV | Control | Standardized Inzﬁ?:rt;: n fa'ilur.e Mortality| Physiology |Complic
standardized| <"1t improved
Bersten 1991 (20) ACPE ED-ICU | CPAP umC 19 20 No Yes J & Yes NR
Bolt 1993 (40) CoPD Ward | ACV UMC 30| 30 No No VN Y Yes NR
Wysocki 1995 (35) | ARF(noCOPD) [ ICU | PSV+PEEP | UMC nl Yes Yes o o NR o
Brochanl 1995 (43) COPD ICU pSv umc 43 42 Yes Yes ¥ J Yes 4
Kramer 1995 (36) ARF IcU [PAP+EPAP | UMC 16 15 No Yes ! © Yes ©
Barbe 1996 (39) COPD Ward | IPAP+EPAP | UMC 20 20 Yes No © © Yes NR
Mehta 1997 (21) ACPE ED-ICU | IPAP+EPAP | CPAP 14 13 Yes No © © Yes T(e)
Naya 1998 (48) COPD IcU PSV+PEEP | PSV+PEEP 25 25 No Yes R ¥ Yes ¥
Weaning Invasive
Celikel 1998 (64) corD IcU | psv+PEEP [ UMC 5] 15 Yes No ) [ e Yes NR
Antonelli 1998 (18) AHRF IcU PSV+CPAP | ACV+PEEP [ 32 R Yes Yes v(0 © Yes !
SIMV+PSV
+PEEP
Wood 1998 (32) ARF, AHRF ED [PAP+EPAP | UMC 16 1 No Yes © © No ©
Confalonieri 1999 (24) | CAP + ARF Interned| PSV+CPAP | UMC 28 28 No Yes v © Yes ©
AHRF care
Girault 1999 (49) ARF IcU PSV+PEEP | PSV+PEEP 17 16 No Yes © © Yes ©
Weaning ACV4PEEP | invasive
Jiang 1999 (51) Post-extubation| ICU | IPAP+EPAP | UMC a7 4 No No © © NR NR
Antonelli 2000 (19) ARF solid-organ| ICU PSV+PEEP | UMC 20 20 Yes Yes ¢ “d) Yes v
transplantation
Martin 2000 (44) ARF, AHRF ICU |PAP+EPAP | UMC 32 29 No No v € NR N
Plant 2000 (7) COPD Ward | Pressre | UMC 18 | 118 Yes Yes ' ' NR NR
cycled

reported.

hospitalmortality)

ARF : acute hypercapnic respiratory, COPD: chronic obstructive pulmonary disease, AHRF : acute hypoxemic respiratory failure, CAP : cardiogenic
pulmonary edema, ACPE : acute cardiogenic edema, weaning : studies that used NPPV to facilitate weaning from mechanical ventilation, Post-
excubation : studies using NPPV to prevent reintubation after exubation, Interned care : intermediate respiratory care unit, ED : emergency department,
ICU : intensive care unit, ACV : assist control (volume-cylced) ventilation, PSV : pressure support ventilation, PEEP : positive end-expiratory pressure, CAP
: continuous positive airway pressure, IPAP : inspiratory positive airway pressure, EPAP : expiratory positive pressure, UMC : usual or standard medical
care, SIMV : synchronized intermittent mandatory ventilation, ETI : endotracheal intubation, Complic : complications (e.g. pneumonia), NR : not

(a) : after exclusion of four patients who did not tolerate NPPV (no difference in mortality with interntion-to-treat analysis), (b) : includes patients in the
group who required NPPV after satisfying failure criteria, (c) : all patients in the control group were intubated, (d) : mortality (no difference nored in
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Contraindications

Although noninvasive ventilation is very useful in
many settings, it is not appropriate for all patients. There are a
number of absolute and relative contraindications for this
mode of ventilation (Table 4).

Noninvasive ventilation for respiratory support
requires that patients are cooperative and able to protect their
airway. Therefore, substantially impaired consciousness or an
inability to protect the upper airway should lead physicians to
choose another type of respiratory support. It is also unsafe to
use facial masks for patients who are vomiting repeatedly or
who are bleeding from the airways or the upper
gastrointestinal tract. Vomiting or bleeding into the facial mask
will invariably predispose the patient to aspiration.
Considerable airway secretions pose a similar problem.

One of the potential complications of noninvasive
positive-pressure ventilation is abdominal distention due to
the air forced into the stomach under positive pressure. If a
patient has anastomoses in the upper gastrointestinal tract,
physicians should avoid the possibility of disrupted suture
lines because of abdominal distention.

Finally, noninvasive positive-pressure ventilation has
not been shown to benefit patients with acute coronary
syndromes. The combination of acute myocardial ischemia
with hypoxemic respiratory failure and possibly hemodynamic

Table- 4 : Contraindications for the use of
noninvasive positive-pressure ventilation

Absolute :
| Substantially impaired level of consciousness

| Severe agitation

| Copious secretions

| Uncontrolled vomiting

| Inability to protect airway

| Repeated hemoptysis or hematemesis

| Recent esophagectomy

| Acute myocardial infarct

| Cardiacarrest

| Immediate endotracheal intubation necessary
| Apnea

| Upper airway obstruction

| Facialtrauma

| Patient declines

Relative::

| Mildly decreased level of consciousness

| Progressive severe respiratory failure

| Uncooperative patient who can be calmed or comforted
| Suspected acute coronary ischemia

| Hemodynamicinstability

| Pregnancy
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instability may result in worsened myocardial ischemia
compared to invasive modalities for which one would expect
more immediate control of oxygenation and hemodynamic
status.

Conclusion

Noninvasive positive-pressure ventilation is effective
weapon for acute respiratory failure and reducing hospital
mortality in patients with a do-not-intubate order whose
primary diagnosis is chronic obstructive pulmonary disease or
cardiogenic pulmonary edema. It is a less successful therapy
for patients with hypoxemic acute respiratory failure or
terminal cancer. Of the various interfaces available, there is no
significant advantage of either of them, however one should
choose which would be cost effective ,safe depending on the
underlying disease. More outcome studies are required to
ascertain the efficacy in asthma patients. However non
invasive positive pressure ventilation proves to be a beneficial
tool if properly and appropriately applied, which would
definitely help to reduce the morbidity and mortality and
improving outcomes of the diseases.
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