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NIV indications

TABLE 2 Recommendations for actionable PICO questions

Clinical indication® Certainty of evidence Recommendation
Prevention of hypercapnia in COPD exacerbation fastes) Conditional recommendation against
Hypercapnia with COPD exacerbation SEED Strong recommendation for
Cardiogenic pulmonary oedema PanYantas) Strong recommendation for
Acute asthma exacerbation No recommendation made
Immunocompromised fasTesTes] Conditional recommendation for
De novo respiratory failure No recommendation made
Post-operative patients fasTesTes) Conditional recommendation for
Palliative care FesTasTes) Conditional recommendation for
Trauma PanYantas) Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients [ prophylaxis) (32 T) Conditional recommendation for
Post-extubation respiratory failure fanYes Conditional recommendation against
Weaning in hypercapnic patients fasTesTes) Conditional recommendation for

#. all in the setting of acute respiratory failure; V: certainty of effect estimates: @@®&®, high; @@, moderate; &®, low; @, very low.

Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
acute respiratory failure



iology

S
-
Q.
O
)
(g8
Q.
)
ol
®,
O




COPD exacerbation

* An exacerbation of COPD is defined as an acute
worsening of respiratory symptoms that results in
additional therapy.

* Exacerbations of COPD can be precipitated by several
factors. The most common causes are respiratory tract
infections.

* The goal for treatment of COPD exacerbations is to
minimize the negative impact of the current
exacerbation and to prevent subsequent events.

The GOLD Executive Summary
2017 Report



COPD exacerbation

Non-invasive mechanical ventilation should be the first
mode of ventilation used in COPD patients with acute
respiratory failure who have no absolute
contraindication because it improves gas exchange,
reduces work of breathing and the need for intubation,
decreases hospitalization duration and improves
survival.

The GOLD Executive Summary
2017 Report



Case #1

A 75 years old man with known COPD on
bronchodilators at home that presents to the
ED with dyspnoea, drowsiness, fever an
cough. His level of consciousness is
depressed and he tends to get asleep




Case # 1l

Vitals
BP 120/70 HR 100 RR 10 Sp02 80%

BGA

pH 7.18 p0O2 48 mmHg, pCO2 98 mmHg HCO3-
32 mEqg/L



Respiratory failure in COPD

Gas exchange Ventilation

YPOXNEMIE HY/PENCapnIa

1. V/Q mismatch 1 | pump capacity
2. Shunt 2. 1 workload



Causes of hyoxhemia in COPD




Flow limitation
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Inspiration onset
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Expiration in COPD
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End expiration in COPD




Inspiration in COPD
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Consequence of espiratory flow limitation is
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Inspiratory workload in COPD

Dynamic workload




Intrinsic PEEP

* |s the major cause of patient dyspnea
and disconfort

* |t is the major cause to increased
breathing workload and respiratory

fatigue
Hypercapnia



Effect of PEEP/CPAP
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Effect of a pressure support

J_..f Reduced dynamic workload




Pressure Support Ventilation
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Figure 1

Pressurization
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Schematic tracing of a pressure support (PS) cycle, highlighting its
four key phases.



Paw (cmH,0)

Flow (I/sec)

Pes (emH,0)

A PS20cmH20, Ti5 I/m

B

PS 15 cmH20, Ti 2 I/m




*Flow speed 1s determinant of the weve shape
during PSV.
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*COPD, Ti and expiratory trigger

e In COPD 1nspiratory time must be short
and flow high, to allow an adequate
explratoyr time.

eNerogenic stimulus and diaphragmatic
contraction stop quickly during
inspiration 1n these patients.

A 25% of peak flow may delay the
explratory cycling, that could generate

discomfort 1n the patients

eIf the cycling 1s set at a higher % the
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COPD

BTS/ICS guideline for the ventilatory management
of acute hypercapnic respiratory failure in adults

Official ERS/ATS clinical practice

1+ 3 Cochrane
/o Library

Cochrane Database of Systematic Reviews

Mon-invasive ventilation for the management of acute hypercapnic respiratory failure due to exacerbation of chronic obstructive
pulmonary disease (Review) Wl L EY

Copyright @ 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Non-invasive ventilation for the management of acute

hypercapnic respiratory failure due to exacerbation of chronic
obstructive pulmonary disease (Review)

Osadnik CR, Tee VS, Carson-Chahhoud KV, Picot J, Wedzicha JA, Smith BJ



Prevention of AHRF in AECOPD

Recommendations

23. In AHRF due to AECOPD controlled oxygen therapy should
be used to achieve target saturations of 88-92% (Grade A).
Good practice poimnt
Controlled oxygen therapy should be used to achive a target sat-
uration of 88—=92% in ALL causes of AHRE

25. NIV should be started when pH<7.35 and pCO, >6.5 kPa

persist or Heve|0p aesplte 0pt1ma| medical tEeralp],F EEEraae Ei
26. Severe acidosis alone does not Ereclude a trial of NIV in an

appropriate area with ready access to staff who can perform safe
endotracheal intubation (Grade B).

27. The use of NIV should not delaz escalation to IMV when

this 1s more appropriate (Grade C).
28. The practice of NIV should be regularly audited to maintain
standards (Grade C).

BTS/ICS guideline for the ventilatory management
of acute hypercapnic respiratory failure in adults



Starting NIV in COPD
Good practice points

» Arterial blood gas (ABG) measurement is needed prior to
and following starting N1V

» Chest radiography is recommended but should not delay ini-
tiation of NIV in severe acidosis.

» Reversible causes for respiratory failure should be sought and
treated appropriately.

» At the start of treatment, an individualised patient plan
(involving the patient wherever possible) should document
agreed measures to be taken in the event of NIV failure.

Prognostic features relating to use of NIV in COPD

Recommendations
29. Advanced age alone should not Ereclude a trial of NIV
(Grade A).

30. Worsening physiological parameters, particularly pH and
respiratory rate (RR), indicate the need to change the manage-
ment strategy. This includes clinical review, change of interface,
adjustment of ventilator settings and considering proceeding to
endotracheal intubation (Grade A).

Good practice point

[f sleep-disordered breathing pre-dates AHRE, or evidence of it
complicates an episode, the use of a controlled mode of NIV
overnight is recommended.

BTS/ICS guideline for the ventilatory management
of acute hypercapnic respiratory failure in adults



Duration of NIV in COPD

Recommendation

31. NIV can be discontinued when there has been normalisation

of pH and pCO; and a general improvement in the patient’s

condition (Grade B).

Good practice points

» _Time on NIV should be maximised in the first 24 h depend-
ing on patient tolerance and/or complications.

» NIV use during the day can be tapered in the following
2-3 days, depending on pCO2 self-ventilating, before being
discontinued overnight.

Indications for IMV in AECOPD

Recommendations

32. IMV should be considered if there is persistent or deterior-
ating acidosis despite attempts to optimise delivery of NIV
(Grade A).

33. Intubation should be performed in respiratory arrest or peri-
arrest unless there is rapid recovery from manual ventilation/
provision of NIV (Grade D).

34. Intubation is indicated in management of AHRF when it is
impossible to fittuse a non-invasive interface, for example,
severe facial deformity, fixed upper airway obstruction, facial
burns (Grade D).

35. Intubation is indicated where risk/benefit analysis by an
experienced clinician favours a better outcome with IMV than

with NIV (Grade D).

BTS/ICS guideline for the ventilatory management
of acute hypercapnic respiratory failure in adults



Question T1a: Should NIV be used in ARF due to a COPD exacerbation to prevent the development
of respiratory acidosis?

Recommengeation
We sugges{ NIV not be used in patients with hypercapnia whio are not acidotic in
exacerbatioN (Conditional recgimendation, low certainty of evi

e setting of a COPD

Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
acute respiratory failure



Question 1b: Should NIV be used in established acute hypercapnic respiratory failure due to a
COPD exacerbation?

Recommendations
We recommend bilevel NIV for patients with ARF leading to acute or acute-on-chronic respiratory
acidosis (pH <7.35) g bation. (Strong recommendation, high certainty of evidence.)

We recommend a\trial of bilevel NIV iy
mechanical ventilation,_unless the patiep
certainty of evidence.)

patients considered to require endotracheal intubation and
1s immediately deteriorating. (Strong recommendation, moderate

Implementation considerations

1) Bilevel NIV should be considered when the pH is <7.35, Pac0. is >45 mmHg and the respiratory rate
is >20-24 breaths-min "' despite standard medical therapy.

2) Bilevel NIV remains the preferred choice for patients with COPD who develop acute respiratory
acidosis during hospital admission. There is no lower limit of pH below which a trial of NIV is
inappropriate; however, the lower the pH, the greater risk of failure, and patients must be very closely
monitored with rapid access to endotracheal intubation and invasive ventilation if not improving.

Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
acute respiratory failure
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