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NIV indications



COPD patophisiology



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



The GOLD Executive Summary
2017 Report

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.

COPD exacerbation



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 # 1

Vitals

BP 120/70 HR 100 RR 10 SpO2 80%

BGA

pH 7.18  pO2 48 mmHg, pCO2 98 mmHg  HCO3-
32 mEq/L



Respiratory failure in COPD

Gas exchange Ventilation

Hypercapnia

1. V/Q mismatch

2. Shunt
1. ↓ pump capacity

2. ↑ workload

Hypoxhemia



Causes of hyoxhemia in COPD



Flow limitation



Expiration



End expiration



Inspiration onset



Expiration in COPD



End expiration in COPD



Inspiration in COPD



Consequence of espiratory flow limitation is
dynamic hyperinflation

È FRC, ê compliance, intrinsic PEEP 

ê Tinsp,  T esp, ê fl esp, ê Vt, fast shallow breathing



Inspiratory workload in COPD

Dynamic workload

Elastic workload

Obstructed

Normal



Intrinsic PEEP

Is• the major cause of patient dyspnea
and disconfort

It• is the major cause to increased
breathing workload and respiratory
fatigue

Hypercapnia



Effect of PEEP/CPAP

Reduced elastic workload

Counteract PEEPi



Effect of a pressure support

PSV

Reduced dynamic workload



Pressure Support Ventilation





PS 20 cmH2O, Ti 5 l/m PS 15 cmH2O, Ti 2 l/m



•Flow speed is determinant of the weve shape 
during PSV. 



PSV, Pmusc Tidal Volume•



•COPD, Ti and expiratory trigger

• In COPD inspiratory time must be short 
and flow high, to allow an adequate
expiratoyr time. 

Nerogenic• stimulus and diaphragmatic
contraction stop quickly during
inspiration in these patients. 

A  • 25% of peak flow may delay the 
expiratory cycling, that could generate 
discomfort in the patients

If• the cycling is set at a higher % the 
cycling is accelerated and the 





COPD













Welcome to Glasgow!!


