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NIV failure

Definition
Rate

Causes and timing



Liesching T, et al. Chest 2003

“… there is a “window of opportunity” when initiating NPPV. 
The window opens when patients become distressed enough to 

warrant ventilatory assistance but closes if they progress too far 
and become severely acidemic. …”



BTS GUIDELINE.

Thorax 2002;57:192-211

“A decision about tracheal intubation

should be made before commencing NIV

in every patient.”





NIV failure

Selection and risk stratification
Close monitoring

No delay



NIV failure
Immediate (< 1-2 h)
Early (1-2 to 48 h)

Late (> 48 h)





GOLD 2005



NIV failure

Immediate



Predictors of failure of noninvasive positive pressure 
ventilation in patients with acute hypoxemic respiratory 

failure: a multi-centre study.
Antonelli M, et al. Int Care Med 2001

<<… NPPV
… safe and effective …
… selected patients …
… early application …

… not yet meeting criteria for MV …
… avoidance of intubation reduces morbidity and 

mortality associated with MV>>



“The efficacy of NIV on patient’s outcome 
predominantly depend on the underlying 

pathology”

Antonelli M, et al. Eur Respir J 2003

“The application of NPPV in patients suffering from 
ARF not related to COPD, despite some 

interesting and very promising preliminary 
results, still remains controversial. Large, 

prospective, randomized, multicentre studies are 
therefore needed.”

Antonelli M, et al. Crit Care 2000









Immediate failure
Weak or depressed cough reflex,

inefficient clearance of excessive secretions or 
inability to spontaneously remove secretions, 

impaired consciousness, … 

Fast improvement,
drugs,

respiratory physiotherapists
early fiberoptic bronchoscopy,

early suction,
intrapulmonary percussive ventilation, … 



Immediate failure
Impaired consciousness and neurological status,

coma,
hypercapnic encephalopathy,

poor compliance,
risk of aspiration,

intolerance,
psychomotor agitation, …



Immediate failure
Quick reduction of PaCO2 and Kelly Matthay Scale,

modes of ventilation
(high back-up rate,

pressure A/C ventilation,
low FiO2 ),

interface rotation,
judicious awaking sedation, …















Devlin JW et al, Crit Care Med 2006



Immediate failure
Patient – ventilator asynchrony,

fighting, … 

Early improvement,
minimizing leaks,
interfaces rotation,

modes of ventilation
(reduced level of support,

optimization of ventilator settings,
evaluate screen waveforms,

more sophisticated ventilators), … 







NIV failure

Early





Early failure
Selection,

cause and underlying disease
(de novo versus acute on chronic),

baseline severity
(SOFA, APACHE II, SAPS II),

chronic comorbidities
(glucose, anemia, WHO performance status 

score, poor nutritional status, white blood cell 
count, potassium), …



Early failure
baseline pH, low PaO2 / FiO2 ratio,

PaCO2,
RR,
HR,

Kelly - Matthay score,
correction of gas exchanges and RR after 1-2 h,

delay,
age, …





Overlap in disordered airway function
Wardlaw AJ, et al. CEA 2005





Noninvasive ventilation in acute exacerbations of COPD
M.W. Elliott, et al.  Eur Respir Rev 2005





Ambrosino N, et al. Eur Respir J 2008









GOLDEN HOUR



Antonelli M, et al. Crit Care Med 2007



Antonelli M, et al. Int Care Med 2001



NIV failure

Late
(after initial successful response)



Late failure
After initial successful response,

functional limitation,
lower pH,

decreased attention and monitoring,
infectious complications,

MOF,
sleep disturbances,

increased delirium, … 



NIV failure
Timing
Delay

Location
Experience and skills
Choice of ventilator

Interfaces
Rotating strategy
Humidification

Drugs



Predictors of failure of noninvasive positive pressure 
ventilation in patients with acute hypoxemic respiratory 

failure: a multi-centre study.
Antonelli M, et al. Int Care Med 2001

<<… Factors vital to the success of NIV include careful selection 
of patients, properly timed intervention, a comfortable, well-

fitting interface, coaching and encouragement of patients, careful 
monitoring, and a skilled and motivated team. …

… Outcome predictors are important to identify patients who are 
less likely to improve with noninvasive ventilation, thus requiring 

closer observation and a readily available means of intubation. 
This is particularly important for patients with severe hypoxemia, 

where unnecessary delays in intubation may have serious 
consequences. …>>



Utilizzo della Ventilazione Meccanica Noninvasiva per il 
trattamento dell’Insufficienza Respiratoria Acuta nel 

Dipartimento di Emergenza-Accettazione. Barboni E, et 
al. Linee guida SIMEU “NIMV nel DEA” 2005

CONCLUSIONI

<<… Anche in “emergenza” la NIMV non può 
rappresentare un “tentativo”, ma parte di un piano 

terapeutico integrato, che non trascura ipotesi 
diagnostiche e prognostiche ragionate, l’ottimizzazione 

della terapia medica, la garanzia della continuità 
assistenziale attraverso il coinvolgimento di strutture e 

competenze specialistiche.>>



Elliott MW, et al.

Eur Respir J 2002





“… The ideal location for noninvasive 
positive-pressure ventilation will vary from 
country to country and indeed from hospital 
to hospital, depending upon local factors. 
However, the most important factor is that 
staff be adequately trained in the technique 
and be available throughout the 24-h period.”

Elliott MW et al, Eur Respir J 2002



“Financial constraints and bed limitations 
frequently prevent the admission of ill patients 

to a critical care setting.” 

Paus-Jenssen ES, et al. Chest 2004

“Although a respiratory intermediate care unit would 
be ideal, we do not have such a unit in our hospital. 
An extreme shortage in critical care bed availability 

at our center often mandates that patients not 
requiring therapy with vasoactive drugs or ETI be 

monitored outside the ICU.” 



British Thoracic Society 
Standards of Care Committee. 

Thorax 2002

“… if an acute NIV service is not provided, 
the shortage of ICU beds means that 
some patients will die ...”





BTS GUIDELINE. Thorax 2002;57:192-211

“NIV works – an evidence based verdict.”
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