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Introduction

Introduction

Noninvasive ventilation (NIV) has been recently
developed for the management of weaning/extubation from
invasive mechanical ventilation (MV) and post-extubation
acute respiratory failure (ARF) (Nava et al., 2009), the
main goal being to shorten intubation time and to prevent
or avoid reintubation and subsequent complications. The
weaning/extubation period represents an important clinical
issue for clinicians and patients, and prediction of its
outcome may be difficult in most weak patients.

Difficult weaning requiring a progressive
withdrawal from MV may occur, in fact, in 25% of
intensive care unit (ICU) patients (Brochard et al., 2014)
and in 40 to 60% of patients with chronic obstructive
pulmonary disease (COPD) (Nava S et al., 2009). The
weaning time may also account for up to 40% of the total
invasive MV duration. Moreover, reintubation may be
necessary within 48 to 72 hours in 5 to 25% of planned
extubation, even if a spontaneous breathing trial (SBT) has
been successful (Esteban et al.,, 2005). Reintubation
represents an independent risk factor for nosocomial
pneumonia, increasing ICU and hospital stay as well as
mortality. So, the ICU clinician has to find the optimal
compromise between the risks of undesired prolonged
intubation and those of too early weaning and extubation
process (Boles et al., 2007). Therefore, any strategy with
the aim of reducing morbidity and mortality of prolonged
invasive MV or reintubation appears relevant and should be
developed to improve patient prognosis.
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Consequently, NIV has been evaluated as an early
weaning and extubation technique in difficult-to-wean
patients (Prasad et al., 2007). Despite encouraging results
regarding the incidence of reintubation, complications, and
patient outcome, the role of NIV in this indication remains
debated.

A recent meta-analysis found that post-extubation
noninvasive weaning strategy could be of potential benefit
as compared with conventional face mask, particularly in
patients with COPD (Burns et al., 2009). However, these
authors acknowledged that larger controlled trials were still
needed. In addition, despite the negative results of NIV to
treat post-extubation ARF (i.e., rescue post-extubation
NIV) in medical patients (Keenan et al.,2012), the interest
of this approach probably requires further evaluation in
more selected medical populations.

We conducted a prospective randomized multicenter study
to investigate the effectiveness of NIV as a post
weaning/extubation technique in patients with chronic
hypercapnic respiratory failure (CHRF) and also evaluated
the role of rescue post-extubation NIV when a post-
extubation ARF occurred in these patients.
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Aim of the work

The primary objective of this study is to compare the
efficacy of noninvasive ventilation (NIV) to conventional
strategy with face mask (FM) in preventing reintubation, if
NIV is used immediately after elective extubation, in
patients with respiratory failure due to chronic obstructive
lung disease (COPD) requiring mechanical ventilation for
more than 72 hours. The secondary objectives are to
evaluate the differences between the study groups
concerning intensive care unit (ICU) length of stay and
hospital mortality.




Review of literature

— Chapter 1

Respiratory failure in COPD

Chronic Obstructive Pulmonary Disease (COPD)
represents an important public health problem and is a
major cause of chronic morbidity and mortality all over the
world. COPD is the fourth leading cause of death in the
world and it is expected to be the 3rd leading cause of death
by 2020. More than 3 million people died of COPD in 2012
accounting for 6% of all deaths globally (Lozano et al.,
2012).

Prognosis significantly worsens in case of additional
respiratory failure occurring either chronically or
temporarily during an acute exacerbation. Survival is
particularly reduced when ventilatory support becomes
necessary (Ai-Ping et al., 2005). These patients deserve
special consideration not only because of poor outcome and
survival rates but also in view of several therapeutical
options.

Definitions and impacts:

The term chronic obstructive pulmonary disease
(COPD), or sometimes chronic obstructive lung disease
(COLD), refers to a disease state characterized by the
presence of incompletely reversible airflow obstruction.
Current guidelines by the American Thoracic Society
(ATS) and the Global Initiative for Chronic Obstructive
Lung Disease (GOLD) guidelines recommend the use of
the term COPD to encompass both chronic bronchitis and
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emphysema. The ATS gquidelines statement regarding
COPD defines this entity as follows:

(Chronic obstructive pulmonary disease (COPD) is a
preventable and treatable disease state characterized by
airflow limitation that is not fully reversible. The airflow
limitation is usually progressive and is associated with an
abnormal inflammatory response of the lungs to noxious
particles or gases, primarily caused by cigarette smoking.
Although COPD affects the lungs, it also produces
significant systemic consequences).

Similarly, the GOLD guidelines define COPD as
follows: (A disease state characterized by persistent airflow
limitation that is usually progressive, and is associated with
an enhanced inflammatory response in the airways and the
lung to noxious particles or gases. Exacerbations and
comorbidities contribute to the overall severity in
individual patients).

An acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) is a clinical diagnosis
made when a patient with COPD experiences a sustained
(e.g., 24-48 h) increase in cough, sputum production,
and/or dyspnea. AECOPD has clinical consequences
ranging from a self-limited illness to progressive
respiratory failure (Celli et al., 2007).

The average patient with COPD experiences two
episodes of AECOPD per year, and 10% of these episodes
require hospitalization. The average duration of an episode
iIs 7 days, although it may take several months for the
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patient to return to baseline functional status (Sullivan et
al., 2000).

Respiratory failure is usually defined by an arterial
oxygen tension (PaO2) of less than 60 mmHg (8.0 kpa)
(hypoxemic or type | respiratory failure) and/or an
arterial carbon dioxide tension (PaCO2) greater than 45
mmHg (6.0 kpa) (hypercapnic or type Il respiratory
failure) (Roussos et al., 2003).

Etiology and Confounding Factors:

Bacterial infections are implicated in the majority of
AECOPD episodes. This is because the patient with COPD
has airways that are prone to infections, with impaired local
defenses and frequent bacterial colonization. Sputum and
bronchoscopy data have shown that Moraxella catarrhalis,
Haemophilus influenza, and Streptococcus pneumonia are
the most common organisms associated with AECOPD
episodes. Other bacteria (e.g., Pseudomonas and
Staphylococcus) have also been implicated. Many of these
bacteria may be chronic airway colonizers that progress to
infection after a simple viral upper respiratory infection or
an environmental stress. On the other hand, a significant
number of AECOPD infections may come from bacterial
strains that are new to the patient (Papi et al., 2006).

Infectious AECOPD can be caused by other
agents. Rhinovirus and respiratory syncytial virus have
been implicated as causes for AECOPD in several studies.
During the influenza season, the prevalent strain of
influenza virus may also be an important viral cause,
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