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LA DIMENSIONE DEL PROBLEMA



100.000 admission/year in UK for acute exacerbation of copd

(AECOPD). Of  these around 20% (20.000) develop hypercapnia an 

indicator of risk of death. 
Plant PK, Owen J, Elliott MW. One year period prevalance study of respiratory acidosis in acute exacerbation of COPD; implications for the provision of non-

invasive ventilation and oxygen administration. Thorax 2000; 

55:550–4. 

Roberts CM, Stone RA, Buckingham RJ, et al. Acidosis, non-invasive ventilation and mortality in hospitalised COPD exacerbations. Thorax 2011;66:43–8. 

Since the publication of the BTS guideline in 2002 and subsequent National Institute for 

Health and Care Excellence (NICE) recommendations, the use of NIV in AECOPD has

increased and most hospitals admitting unselected medical patients are able to provide an 

NIV service. 

British Thoracic Society Standards of Care Committee. Non-invasive ventilation in acute respiratory failure. Thorax 2002;57:192–211. 

Kaul S, Pearson M, Coutts I, et al. Non-invasive ventilation (NIV) in the clinical management of acute COPD in 233 UK hospitals: results from the RCP/BTS 

2003 National COPD Audit. COPD 2009;6:171–6. 





Non evidenza di differenze  

significative risposta degli 

anziani rispetto ai giovani 

adulti



QUALI EVIDENZE ?











PAZIENTE OSTRUITO



In around 20% of AHRF cases secondary to AECOPD, 

optimised medical therapy, which includes targeting an 

oxygen saturation to 88–92%, will result in normalisation

of arterial pH. 

Established guidance is therefore to await improvement and 

initiate NIV if, after 60 min, the following are present: pH

<7.35, pCO2 > 6.5 kPa and RR >23 breaths/min. 

PRIMA DELLA NIV





NIV IN AECOPD

Patient with a modest respiratory acidosis with the aim of preventing deterioration to 

a point when IMV would conventionally be considered; 

As an alternative to IMV when conventional criteria for IMV are met (lower pH, more 

distress) with the intention to proceed to IMV if NIV fails. 

As the ‘ceiling’ of treatment for patients who, for whatever valid reason, are not

candidates for IMV. 

Nava S, Navalesi P, Conti G. Time of non-invasive ventilation. Intensive Care Med 2006;32:361–70. 



For most patients with AECOPD, the initial management should be optimal medical therapy and targeting an 

oxygen saturation of 88–92% (Grade A).

NIV should be started when pH<7.35 and pCO2 >6.5 kPa persist or develop despite optimal medical therapy

(Grade A). 

Severe acidosis alone does not preclude a trial of NIV in an appropriate area with ready access to staff who can 

perform safe endotracheal intubation (Grade B).

The use of NIV should not delay escalation to IMV when this is more appropriate (Grade C). 

The practice of NIV should be regularly audited to maintain standards (Grade C). 

Role of NIV in AECOPD 

Recommendations

BTS GUIDELINES 2006









Starting NIV in COPD 
Good practice points

•▸ Arterial blood gas (ABG) measurement is needed prior to and following

starting NIV. 

•▸ Chest radiography is recommended but should not delay initiation 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. 
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SUMMARY OF RECOMMENDATIONS

Principles of mechanical ventilation modes of mechanical

ventilation

Recommendation

Pressure-targeted ventilators are the devices of choice for acute NIV (Grade B).

Good practice points

▸ Both pressure support (PS) and pressure control 

modes are effective.

▸ Only ventilators designed specifically to deliver

NIV should be used. 







SCEGLIERE IL GIUSTO VENTILATORE



Optimising NIV delivery and technical considerations

Good practice point

Before considering NIV to have failed, always check that common technical issues have been addressed

and ventilator settings are optimal (table 3). 
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Prognostic features relating to use of NIV in COPD 

Recommendations

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

30. Worsening physiological parameters, particularly pH and respiratory rate (RR), indicate the need to 

change the management strategy. This includes clinical review, change of interface, adjustment of 

ventilator settings and considering proceeding to endotracheal intubation (Grade A). 

Good practice point
1.If sleep-disordered breathing pre-dates AHRF, or evidence of it complicates an episode, the use of a 

controlled mode of NIV overnight is recommended. 
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Duration of NIV in COPD 
Recommendation

NIV can be discontinued when there has been normalisation of pH and pCO2 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 depending 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. 

BTS GUIDELINES 2006









PICO Question 1: Should LTH-NIV be used in stable patients with COPD as compared to not using NIV?

Recommendation: The ERS TF suggests LTH-NIV be used for patients with chronic stable hypercapnic

COPD (conditional recommendation, low certainty evidence). 

PICO Question 2: Should LTH-NIV be used after an episode of acute hypercapnic respiratory failure in 

patients with COPD as compared to not using NIV? 

Recommendation: The ERS TF suggests LTH-NIV be used in patients with COPD following a life-

threatening episode of acute hypercapnic respiratory failure requiring acute NIV, if hypercapnia persists

following the episode (conditional recommendation, low certainty evidence). 

PICO Question 3: When using LTH-NIV in COPD patients, should NIV settings be titrated to 

normalize or at least cause a significant reduction in PaCO2 as compared to titrating not according to 

PaCO2 levels? 

Recommendation: The ERS TF suggests titrating LTH-NIV to normalize or reduce PaCO2 levels in 

patients with COPD (conditional recommendation, very low certainty evidence). 

ERS GUIDELINES 2019



PAZIENTE RISTRETTO



RESTRICTIVE LUNG DISEASE CAUSES

1. CHEST WALL DISEASE

2. NEUROMUSCOLAR DISEASE 

THAT AFFECT RESPIRATORY 

MUSCLE

3. OBESITY 

HYPOVENTILATION 

SYNDROME



Unlike AECOPD, recurrent critical episodes do not preclude intervening good life

quality, acceptable health status and prolonged survival.

There are no RCTs to guide practice in AHRF and the recommendations presented

are extrapolated from the AECOPD literature, from reports of the value of

domiciliary NIV (most evidence coming from trials in the more progressive NMDs)

and from expert opinion.

NIV NEL PAZIENTE RISTRETTO
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In contrast to AECOPD, where the degree of acidosis is more important than the degree of 

hypercapnia, any elevation of pCO2 in NMD/CWD may herald an impending crisis. 

Patients have a reduced respiratory reserve but may initially sustain sufficient alveolar

ventilation to maintain normal carbon dioxide tension. 

Minor infection, such as coryza, may be provocative and over the next 24–72 h progressive 

hypercapnia may develop. 

Tolerance of acute and chronic hypercapnia varies considerably. Some patients are 

excessively sleepy with minimal elevation of pCO2, while others remain alert despite much

more severe hypercapnia. NIV should be considered in any breathless/acutely unwell

patient with NMD/CWD before respiratory acidosis develops. 

BTS GUIDELINES 2006



In the absence of bulbar dysfunction, NIV is usually well tolerated in the restrictive

causes of AHRF. Unless there is significant skeletal deformity, a low degree of PS (eg, a 

pressure difference of 8–12 cm) is needed in NMD. 

By contrast, in severe kyphoscoliosis, an IPAP >20, and sometimes up to 30, may be 

required because of the high impedance to inflation. Expiratory flow is normally not

limited in either restrictive category and the inspiratory/expiratory time (IE) ratio for the 

backup rate (or PCV) should initially be set at 1:1 to allow an adequate time for 

inspiration. Bulbar dysfunction renders effective NIV more difficult to achieve, requires

a higher EPAP to overcome upper airway obstruction and needs special attention to aid

cough and the clearing of upper and lower airways. Clinical experience in providing

NIV is needed to best titrate the EPAP. A modest increase in the domiciliary ventilator

settings is advised in the case of home mechanical ventilation patients being admitted

with AHRF. 

BTS GUIDELINES 2006





Controlled oxygen therapy should be used in patients with NMD or CWD and AHRF 

(Grade D).

NIV should almost always be trialled in the acutely unwell patient with NMD or CWD 

with hypercapnia. Do not wait for acidosis to develop (Grade D). 

In patients with NMD or CWD, NIV should be considered in acute illness when VC is

known to be <1 L and RR >20, even if normocapnic (Grade D).

In NMD and CWD, unless escalation to IMV is not desired by the patient or is deemed

to be inappropriate, intubation should not be delayed if NIV is failing (Grade D).
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• Individuals with NMD and CWD who present with AHRF should not be 

denied acute NIV.

• NIV is the ventilation mode of choice because patients with NMD or CWD 

tolerate it well and because extubation from IMV may be difficult. 

• In patients with NMD or CWD, deterioration may be rapid or sudden, 

making HDU/ICU placement for therapy more appropriate. 
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In patients with NMD or CWD, senior/experienced input is needed in care planning 

and is essential if differences in opinion exist or develop between medical staff and 

patient representatives.

▸ In patients with NMD, it should be anticipated that bulbar dysfunction and 

communication difficulties, if present, will make NIV delivery difficult and may

make it impossible. 

▸ Discussion about NIV and IMV, and patients’ wishes with respect to 

cardiopulmonary resuscitation, should occur as part of routine care in patients with 

NMD or CWD. 

▸ In patients with NMD or CWD, nocturnal NIV should usually be continued

following an episode of AHRF pending discussion with a home ventilation service. 
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In patients with NMD or CWD, intolerance of the mask and severe dyspnoea

are less likely to cause NIV failure. Bulbar dysfunction makes NIV failure

more likely. 

▸ Deterioration in patients with NMD or CWD may be very sudden. 

Difficulty achieving adequate oxygenation or rapid desaturation during a 

break from NIV are important warning signs. 

▸ In patients with NMD or CWD, the presence of bulbar dys- function, more 

profound hypoxaemia or rapid desaturation during NIV breaks suggests that

placement in HDU/ICU is indicated. 
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NIV settings and placement in OHS 

Obese patients with severe AHRF have a significant risk, despite receiving NIV, 

of sudden deterioration and are likely to be difficult to intubate (see below).

Upper airway obstruction is common and will be more apparent during sleep. It

may persist, despite increasing the EPAP.

Another clue is intermittent mask leak that accompanies obstructed inspiration. A 

more upright position may help, but an EPAP in the 10–15 range is often required. 

Expert assessment is recommended to titrate the EPAP. 

Tidal volume may be compromised by high level EPAP and, in some, the 

impedance to inflation is very high and an IPAP of >30 is required.  

BTS GUIDELINES 2006



Nessun dato sul paziente ristretto



TAKE HOME MESSAGES

• Numerose  evidenze appropriano l’impiego della NIV nel paziente ostruito 
soprattutto in acuto

• In cronico le evidenze appiano meno forti

• Le evidenze nel paziente ristretto sono mutuate dalle esperienze sull’ostruito e 
sono rese deboli dalla diversità dei pazienti classificati all’interno di questa 
classificazione.



GRAZIE PER 

L’ATTENZIONE


