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Learning objectives

e Understand indications for non-invasive ventilation
e Discuss contraindications for non-invasive ventilation

* Review literature evidence for use of non-invasive ventilation in
common respiratory failures

* Know how to identify patients that are ‘failing’ non-invasive
ventilation

Introduction

* NIV delivering of positive pressure ventilation through either a
facial/nasal mask or nasal rather than endotracheal or tracheostomy
tube

* Used in patients with acute, chronic, or acute on chronic respiratory
failure




Examples of commonly used NIV

* Continuous positive airway pressure (CPAP)
* Pressure support ventilation (PSV)**
* Bi level positive pressure ventilation (BiPAP)

 Average volume-assured pressure support (AVAPS or iVAPS)
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Indicators that your patient may respond to
NIV

* Younger age
* Lower acuity of illness
* "okay” neurological status — alert and cooperative

* Acceptable facial anatomy — intact dentition and and able to maintain
less air leak from the mask

* Moderate acidemia — pH >7.10

* Must be available to reassess your patient within two hours of
initiation of NIV

Evidence supporting use of NIV

» Acute exacerbations of chronic obstructive pulmonary disease that
are complicated by hypercapnic acidosis [PaCO,] >45 mmHg or pH
<7.35)

 Acute cardiogenic pulmonary edema
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Abstract Background. In patients with acute exacer-
bations of chronic obstructive pulmonary disease, nonin-
vasive ventilation may be used in an atternpt to avoid en-
dotracheal intubation and complications associated with
mechanical ventilation.

Methods. We conducted a prospective, randomized
study comparing noninvasive pressure-support wventila-
tion delivered through a face mask with standard treat-
ment in patients admitted to five intensive care units over
a 15-month period.

Results. A total of 85 patients were recruited from
a larger group of 275 patients with chronic obstructive
pulmonary disease admitted to the intensive care units
in the same period. A total of 42 were randomly as-
signed to standard therapy and 43 to noninvasive venti-
lation. The two groups had similar clinical characteris-
tics on admission to the hospital. The use of noninvasive
wentilation significantly reduced the need for endotra-
cheal intubation (which was dictated by objective cri-

teria): 11 of 43 patients (26 percent) in the noninva-
sive-ventilation group were intubated, as compared with
31 of 42 (V4 percent) in the standard-treatment group
(P-<0.001). In addition, the frequency of complications
was significantly lower in the noninvasive-ventilation
group (16 percent vs. 48 percent, P=0.001), and the
mean (*S5SD) hospital stay was significantly shorter for
patients receiving noninvasive ventilation (23=17 days
ws. 3533 days, P=0.005). The in-hospital mortality
rate was also significantly reduced with noninvasive
wentilation (4 of 43 patients, or 9 percent, in the nonin-
wvasive-ventilation group died in the hospital, as com-
pared with 12 of 42, or 29 percent, in the standard-treat-
ment group; P =0.02).

Conciusions. In selected patients with acute exacer-
bations of chronic obstructive pulmonary disease, nonin-
wasive ventilation can reduce the need for endotracheal
intubation, the length of the hospital stay, and the in-hos-
pital mortality rate. (N Engl J Med 1995:333:817-22.)
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Which Patients with Acute Exacerbation of Chronic Obstructive
Pulmonary Disease Benefit from Noninvasive Positive-Pressure

Ventilation?

A Systematic Review of the Literature

Sean P. Keenan, MD, FRCPC, MSc (Epid); Tasnim Sinuff, MD, FRCPC; Deborah J. Cook, MD, FRCPC, M5c (Epid); and Nicholas 5. Hill, MD

Background: Over the past decade, noninvasive positive-pres-
sure wventilation (NPPV) In the setting of acute exacerbations of
chronic obstructive pulmonary disease (COPD) has Increased In
popularity. Although several trials have been published on the
relative effectiveness of this treatment, apparent Inconsistencles In
study results remaln.

Purpose: To assess the effect of NPPV on rate of endotracheal
Intubation, length of hospital stay, and In-hospital mortality rate
In patients with an acute exacerbation of COPD and to determine
the effect of exacerbation severity on these outcomes.

Dara Sources: MEDLINE (1966 to 2002) and EMBASE (1990 to
2002). Additional data sources Included the Cochrane Library,
personal files, abstract proceedings, reference lists of selected
articles, and expert contact. There were no language restrictions.

Study Selection: The researchers selected randomized, con-
trolled trials that 1) examined patients with acute exacerbation of
COPD; 2) compared noninvasive ventilation and standard therapy
with standard therapy alone; and 3) Included need for endotra-

cheal Intubation, length of hospital stay, or hospital survival as an
outcome.

Data Extracrion: Methodologic quality and results were ab-
stracted Independently and In duplicate.

Darta Synthesis: The addition of NPPV to standard care In
patients with an acute exacerbation of COPD decreased the rate
of endotracheal Intubation (risk reduction, 28% [95% Cl, 15% to
40%1]), length of hosplital stay (absclute reduction, 4.57 days [CI,
2.30 to 6.83 days]), and In-hospital mortality rate (risk reduction,
10% [Cl, 5% to 15%]). However, subgroup analysis showed that
these beneficial effects occurred only In patients with severe ex-
acerbations, not In those with milder exacerbations.

Conclusions: Patlents with severe exacerbations of COPD ben-
efit from the addition of NPPV to standard therapy. However,
NPPV has not been shown to benefit hospitalized patients with
milder COPD exacerbations.

Ann Intermn Med. 2003;138:861-870.
For author affiliations, see end of text
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Abstract

Background: Non-invasive ventilation (NIV) with bi-level positive airway pressure (BiPAP) is
commonly used to treat patients admitted to hospital with acute hypercapnic respiratory failure
(AHRF) secondary to an acute exacerbation of chronic obstructive pulmonary disease (AECOPD).

Objectives: To compare the efficacy of NIV applied in conjunction with usual care wersus usual care
involving no mechanical ventilation alone in adults with AHRF due to AECOPD. The aim of this review
is to update the evidence base with the goals of supporting clinical practice and providing
recommendations for future evaluation and research.
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ABSTRACT Noninvasive mechanical ventilation (NIV) is widely used in the acute care setting for acute
respiratory failure (ARF) across a variety of aetiologies. This document provides European Respiratory
Society/American Thoracic Society recommendations for the clinical application of NIV based on the

most current literature.

The guideline committee was composed of clinicians, methodologists and experts in the field of
NIV. The committee developed recommendations based on the GRADE (Grading, Recommendation,
Assessment, Development and Evaluation) methodology for each actionable guestion. The GRADE
Evidence to Decision Framework in the guideline development tool was used to generate recommendations.
A number of topics were addressed wsing technical summaries withou recommendations and these are
discussed in the supplementary material.

This guideline committee developed recommendations for 11 actionable guestions in a PICO { population—
intervention—comparison—outcome) format, all addressing the use of NIV for various actiologies of ARF. The
specific conditions where recommendations were made include exacerbation of chronic obstructive pulmonary
disease, cardiogenic pulmonary oedema, de nowo hypoxaemic respimtory failure, immunocompromised
patients, chest trauma, palliation, post-operative care, weaning and post-extubation_

This document summarises the current state of knowledge regarding the role of NIV in ARF. Evidence-
based recommendations provide guidance to relevant stakeholders.

Acute cardiogenic pulmonary edema

In patients with acute cardiogenic pulmonary edema, NIV is thought to:

Reduce preload

Prevent alveolar collapse at the end of expiration

Improve cardiac output by decreasing left ventricular afterload
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Meta-analysis: Noninvasive Ventilation in Acute Cardiogenic Pulmonary

Edema

Cui-Lian Weng, MD; Yun-Tao Zhao, PhD; Qing-Hua Liu, MM; Chang-Jun Fu, PhD; Feng Sun, PhD; Yan-Liang Ma, MD; Yan-Wen Chen, MD;

and Quan-Ying He, MD

Background: Noninvasive ventilation (NIV) is commonly used to
treat patients with acute cardiogenic pulmonary edema (ACPE), but
the findings of a recent large clinical trial suggest that NIV may be
less effective for ACPE than previously thought

0.22 to 0.601) but not incidence of new Ml (RR, 1.07 [CI, 0.84 to
1.37]). The effect was more prominent in trials in which myocardial
ischemia or infarction caused ACPE in higher proportions of patients
(RR, 0.92 [C], 0.76 to 1.10] when 10% of patients had ischemia or

MI ws. 0.42 [Cl, 0.17 to 1.07] when 502 had ischemia or M.
Bilevel ventilation reduced the need for intubation (RR, 0.54 [CI,
0.33 to 0.86]) but did not reduce mortality or new MI. No differ-
ences were detected between continuous positive airway pressure
and bilevel ventilation on any clinical outcomes for which they were
directly compared

Purpose: To provide an estimate of the effect of NIV on clinical
outcomes in patients with ACPE that incorporates recent trial evi-
dence and explore ways to interpret that evidence in the context of
preceding evidence that favors NIV,

Data Sources: PubMed and EMBASE from 1966 to December
2009, Cochrane Central Register of Controlled Trials and confer-
ence proceedings through December 2002, and reference lists,
without language restriction.

Limitations: The quality of the evidence base was limited. Defini-
tions, cause, and severity of ACPE differed among the trials, as did
patient characteristics and clinical settings.

Study Selectlon: Randomized trials that compared continuous pos-
itive airnway pressure and bilevel ventilation with standard therapy
or each other.

Concluslon: Although a recent large trial contradicts results from
previous studies, the evidence in aggregate still supports the use of
NIV for patients with ACPE. Continuous positive airway pressure
reduces mortality more in patients with ACPE secondary to acute

Data Extractlon: Two independent reviewers extracted data. Out- Hn ' i X
myocardial ischemia or infarction

comes examined were mortality, intubation rate, and incidence of

new myocardial infarction (MI). Primary Funding Source: MNone.

Data Synthesis: Compared with standard therapy, continuous pos-

itive airway pressure reduced mortality (relative risk [RR], 0.64 Ann Intern Med. 2010;152-590-600 www_annals.org
[95% Cl1, 0.44 to 0.92]) and need for intubation (RR, 0.44 [CI, For author affiliations, see end of text
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Background

This is an update of a systematic review previously published in 2008 about non-invasive positive pressure ventilation (NPPV).
MPPV has been widely used to alleviate signs and symptoms of respiratory distress due to cardiogenic pulmonary cedema. NPPV
prevents alveolar collapse and helps redistribute intra-alveolar fluid, improving pulmonary compliance and reducing the
pressure of breathing.

Objectives
e e e e e e S R |
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Respiratory conditions that are less likely to benefit
from NIV

* Non-hypercapnic hypoxemic respiratory failure NOT due to acute cardiogenic
pulmonary edema

* Acute non-hypercapnic respiratory failure due to acute exacerbation of COPD
* Pneumonia

* Patients that are immunosuppressed

* Asthma patients

* Patients with ARDS

* Asthma exacerbation

* Post-extubation respiratory failure (more evidence on pts with chronic
hypercapnia)

* Postoperative respiratory failure
* Chest trauma-induced respiratory failure
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Abstract

Background This meta-analysis compared the effects of
non-invasive wventilatiom (NIV) with invasive mechamical
wventilation (InMWV) and standard oxygen ((,) therapy on
maortality and rave of tracheal intubation in patients present-
ing acute respiratory failure (ARF).

Merhods We searched the MEDLINE. EMBASE and
Cochrane Central Register of clinical trials databases
between 1949 and May 2015 to identify randomized trials
of NIV for ARF. We excluded the ARF caused by extuba-
tion, cardiogenic pulmonary edema. and COPD.

Reswlers The meta-analysis  included 21 smodies and
1691 patients, of whom 846 were assigned o NIV and
B45 to control (InMYV or standard - therapy). One hun-
dred ninety-one patients (22.6%) in the NIV group and
261 patients (30.9%) in the control group died before dis-
charge from hospital. The pooled odds ratio (OR) for

short-term mortality (in-hospital mortality) was 0.56 (95%
CI 0.40-0.78). When comparing NIV with standard O
therapy. the short-termmn mortality was 155 (27.4%) versus
204 (36.0%). respectively. For this comparison. the pooled
OR of short-term mortality was 056 (95% CI 0.36-0_85).
When comparing NIV with InMV, the short-term mortal-
ity was 36 (12.9%) versus 57 (20.5% ) patients, respectively.
For this comparison, the pooled OR of short-term mortal-
ity was .56 (95% CI 0.34—0.90). Tracheal intubation was
performed in 106 patients (22Z.7%) in the NIV and in 183
patients (39.4%) in the standard O. group. representing a
pooled OR of 037 (95% CI 0.25-0.55). There were pub-
lication biases and the gquality of the evidence was graded
as low.

Conclusion Compared with standard O therapy or InMW,
NIV lowered both the short-term mortality and the rate of
tracheal intubation in patients presenting with ARF.

Contraindications

* Need for emergent intubation

* Acute life-threatening non-respiratory organ failure
* Facial surgery or trauma

« Significant airway obstruction

* Inability to protect the airway

Anticipated prolong duration of ventilation

10



Protocol for initiation of noninvasive ventilation
Initiation
= Appropriately monitored location, oxXimetry, respiratory impedance, vital signs as clinically indicated
= Patient in bed or chair at >30-degree angle
= Select and fit interface
= Select ventilator

= Apply headgear; avold excessive strap tension (one or two fingers under strap)

= Connect interface to ventilator tubing and turn on ventilator

Initial settings

Bilevel NIV cPAP PSV
= Start with low pressure in = CPAP level at 5 to 8 cm H20O = Inspiratory pressure at 8 to
spontaneously triggered = Gradually increase CPAP level 12 cm H2O
mode with backup rate: as tolerated (up to 20 cm = Positive end-expiratory
Inspiratory pressure at 8 to H20) to achieve improvement pressure at 3 to 5 cm H20O
12 cm H>O: Expiratory in dyspnea and reduction in = Gradually increase inspiratory
pressure at 3 to 5 cm HO respiratory rate pressure to maximum of 20
= Gradually increase = Provide O, supplementation em H,O to achieve
inspiratory pressure (10 to as needed to keep O improvement in dyspnea and
20 cm H2O) as tolerated to saturation >90% reduction in respiratory rate

achieve alleviation of
dyspnea, decreased
respiratory rate, increased
tidal volume (if being
monitored), and good
patient-ventilator
synchrony

= Provide O
supplementation as needed
to keep O saturation
>90%

Follow-up

= Check for air leaks, readjust straps as needed
Add humidifier as indicated

Consider mild sedation (eg, intravenously administered lorazepam 0.5 mg) in agitated patients=
Encouragement, reassurance, and frequent checks and adjustments as needed
Monitor occasional blood gases (within 1 to 2 hours) and then as needed

NIV: noninvasive ventilation; CPAP: continuous positive alrway pressure; PSV: pressure support
wventilation.

* Care should be taken when using sedatives in patients with underlying lung disorders, especially
those with respiratory muscle weakness or neuromuscular disorders.

Summary

NIV can help your patient with respiratory failure

Evidence is strongest in ARF due to AECOPD and Cardiogenic
pulmonary edema

Requires reassessment

If patients continue to decline after two hours of NIV trial, it is time to

consider transfer to ICU and intubation
Work closely with RT and bedside nurses
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