
Respiratory disease comprises a significant burden of
acute admissions on a medical take, and patients in
acute ventilatory failure are among the most chal-
lenging faced by a variety of healthcare professionals.1

Ventilatory failure is defined as the inability of the
respiratory system to function effectively as a pump,
resulting in hypoxaemia (PaO2 <8.9 kpa/60 mmHg)
and hypercapnia (PaCO2 >6.7 kpa/50 mmHg). The
hallmark of life-threatening ventilatory failure in the
decompensated form is characterised by the presence
of respiratory acidosis when arterial pH falls below
7.35 in addition to the gas exchange abnormalities
mentioned above. Up to 20% of patients admitted to
hospital with exacerbation of chronic obstructive pul-
monary disease (COPD) present with a respiratory
acidosis.2 A nationwide audit of acute COPD exacer-
bations in 2003 revealed an inpatient mortality rate of
7.5%, a 90-day mortality of 15% and a readmission
rate of 31%.3

This multidisciplinary conference, held jointly
with the British Thoracic Society, discussed state-of-
the art management as well as controversial issues
regarding ventilatory failure on the acute medical
take.

Initial assessment and management of
the patient in acute ventilatory failure

Identifying clinically the presence of ventilatory
failure in a patient may not always be straightfor-
ward, and often such assessments are performed by
general practitioners (GPs), ambulance staff or
others in primary care. The use of pulse oximetry in
the community and primary care settings may be
helpful with a heightened diagnostic suspicion if 
the oxygen saturations fall below 92%. The impor-
tance of adequate initial assessment, continuous
monitoring of oxygen saturations and the adminis-
tration of titrated oxygen therapy during ambulance
transport was stressed.4 Although high-flow oxygen
therapy is appropriate in the majority of patients,
particular care must be taken in patients with a 
diagnosis of COPD, where uncontrolled oxygen
therapy resulting in hypercapnia and respiratory 
acidosis has been shown to lead to increased 
mortality.2,4 In general, maintenance of oxygen satu-
rations at 90–92% will be adequate for the majority
of patients.

The importance of clear prescription of oxygen

therapy (including concentration, duration and
method of administration) was stressed. A simple
facemask and reservoir bag should be used in
respiratory failure complicating asthma, pneumonia,
pulmonary embolism or cardiogenic pulmonary
oedema. A Venturi system mask is useful when
careful titration of oxygen therapy is desired, eg in
decompensated COPD or when the patient’s condi-
tion is deemed clinically stable. The use of nasal can-
nulae in the acute setting as a means of oxygen
delivery should be discouraged. Adequate moni-
toring of patients following oxygen prescription,
such as monitoring saturations and arterial blood
gases, is similarly important. On wards, many trusts
use early warning scores to identify potentially criti-
cally ill patients. However, frequently these lack
emphasis on monitoring oxygen saturation, and this
needs to be addressed.

Although decompensated chronic lung disease
most commonly presents as acute ventilatory failure,
the importance of medications resulting in respira-
tory depression was highlighted. The use of drugs
such as opiates, benzodiazepines and antipsychotics
as a cause of respiratory depression should be con-
sidered when the aetiology of ventilatory failure is
being sought in addition to causes such as COPD,
pulmonary oedema, and neuromuscular or chest-
wall diseases. It is recognised that emergency room
assessment and subsequent decision-making may be
difficult, as the patient may be too unwell to give a
coherent history and the patient’s relatives or friends
may not be present. This is heightened by the lack of
immediate access to medical records or clinic letters
and the fact that initial investigations such as X-rays
may be of poor quality. The emerging use and
importance of patient-held cards that contain details
of the underlying diagnosis, medications and even
treatment wishes were discussed. The implementa-
tion of such cards would require an extensive pro-
gramme of patient education, discussion of treat-
ment options and counselling during the stable state,
and the role of specialist nurses in this respect was
raised.

Principles of management of acute ventilatory
failure

• Controlled oxygen therapy in cases of acute
ventilatory failure via a Venturi mask, maintain-
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ing arterial oxygen saturation between 90% and 92%,
including during ambulance transport.

• Always obtain an arterial blood gas sample on admission if
oxygen saturation is less than 92%.

• Consider the role of drugs, eg opiates, as a cause or
precipitant in acute ventilatory failure.

• The presence of respiratory acidosis despite controlled
oxygen therapy and optimal medical management should
warrant urgent assessment and consideration of ventilatory
support.

• The use of early warning scores incorporating oxygen
saturation in order to identify critically ill patients is
recommended.

• The use of patient-held cards containing details of any
underlying diagnosis, medications and advanced directives
is a promising area that needs wider implementation.

Non-invasive ventilation (NIV) may be initiated successfully in
the accident and emergency (A&E) department. The provision of
this service in A&E departments is becoming more common
nationally.5–7 The key to establishing a successful acute NIV ser-
vice lies in a locally designed integrated system with emphasis on
provision of local guidelines, clinical leads, multidisciplinary staff
training and interdepartmental liaison. A UK survey involving

228 hospitals conducted in 2003 showed that NIV was available
in 96% of hospitals and could be initiated in A&E/medical
assessment units in 55% of hospitals.8

Key to establishing a successful acute non-invasive
ventilation service

• A locally designed integrated system with emphasis on local
guidelines, staff training and clinical leads.

• The ability to initiate NIV in both A&E and ward scenarios.

• The ability to monitor patients safely when NIV is
administered, including during the transfer from A&E to
other areas of the hospital.

• The importance of doctors establishing a treatment plan
once NIV is initiated regarding the ceiling of ventilatory
support.

Clinicians must also be aware of the contraindications of NIV
in the setting of facial trauma and burns, fixed upper-airway
obstruction and haemodynamic instability, as well as limitations
in the presence of copious respiratory secretions, altered con-
sciousness, agitation, undrained pneumothorax and bowel
obstruction.9 The intensive care unit (ICU) should be alerted in
such circumstances if the patient is deemed a suitable candidate
for invasive ventilation.

Management of ventilatory failure
complicating acute cardiogenic
pulmonary oedema

The role of intravenous nitrates was highlighted,
showing physiological benefits of vasodilation in
an increase in cardiac output, and this should be
considered as first-line therapy.10,11 Although
diuretic therapy is not contraindicated, clinicians
should be aware of the potential to decrease car-
diac output by venodilation and reduction in left
ventricular end diastolic pressure (LVEDP). NIV
plays a key role in managing ventilatory failure
complicating cardiogenic pulmonary oedema in
terms of improving pulmonary compliance,
reducing preload and afterload, decreasing alve-
olar pressure and reducing work of breathing.
These benefits are translated clinically in
improved oxygenation and reduced need for
endotracheal intubation.12–15 Early use of NIV
should be encouraged, although continuous posi-
tive airway pressure (CPAP) has been demon-
strated to be as effective as bilevel positive airway
pressure (BiPAP) in several studies.16,17 The role of
the ICU extends beyond simply providing invasive
ventilatory support, both in this and in other con-
ditions. The importance of cardiac monitoring,
particularly in the ICU, was also raised, as was the
titration of therapy such as inotropes according to
haemodynamic parameters such as pulmonary
wedge pressure and cardiac output.

Conference programme

❚ Assessing the patient, diagnosis and initial management: ‘the acute
physician’s view’ 
Dr Derek Bell, The Royal Infirmary of Edinburgh

❚ Assessing the patient and organising systems for the management of
the ventilatory failure patient: ‘the emergency physician’s view’
Dr Ellen Jones, Heart of England NHS Foundation Trust

❚ Management of ventilatory failure complicating acute pulmonary
oedema: what to do when simple measures are insufficient
Dr Mike Grocott, University College London and Whittington Hospital,
London

❚ Management of the patient in ventilatory failure-getting it right: ‘the
intensivist’s view’
Dr Andrew Bentley, Wythenshawe Hospital, Manchester

❚ TUDOR EDWARDS MEMORIAL LECTURE
Management of acute ventilatory failure: past, present and future
Professor Peter Calverley, The University of Liverpool

❚ What the nursing and paramedical staff need from medicine in the
management of acute ventilatory failure
Mrs Vicky Furlong, University Hospital Aintree

❚ Acute non-invasive ventilation beyond COPD: where is it going?
Dr Mark Elliott, St James’s University Hospital, Leeds, and University of
Leeds

❚ Getting it right: giving an ethical context to the management of acute
ventilatory failure. We know what we can do, how do we get our
decision making right?
Dr John Coakley, Homerton University Hospital, London



Management of ventilatory failure during acute
exacerbations of chronic obstructive pulmonary
disease

Ventilatory failure is a common manifestation of COPD exacer-
bations requiring hospital admission. Treatment options
broadly involve medical management and the provision of
assisted ventilation such as NIV or invasive positive pressure
ventilation (IPPV). Of central importance to the clinician is the
arterial blood pH, in terms of identifying those patients with a
respiratory acidosis who require assisted ventilatory support as
well as serving as a prognostic marker. This underlies the impor-
tance of performing arterial blood gas analysis in exacerbations
of COPD requiring emergency admission. A pH of less than 7.3
implies a worse outcome and consideration of NIV/assisted
ventilation at an earlier stage.

Medical therapy involves the prescription of controlled
oxygen therapy (maintenance of oxygen saturations at 90–92%),
bronchodilators, oral corticosteroids and antibiotics if appro-
priate. The use of intravenous aminophylline is less clear, with
recent studies showing no significant overall improvement in
FEV1 (forced expiratory volume in 1 s) or clinical outcomes and
a potential for adverse effects.18–20

NIV has been demonstrated to reduce mortality, the need for
intubation and length of hospital stay. It is indicated in the pres-
ence of respiratory acidosis (pH <7.35 and hypercapnia).
Clinical predictors of success included an improvement in the
pH, PaCO2 and respiratory rate 1 h after initiation of NIV.21,22

Failure is more likely in the presence of a lower baseline pH
(<7.25), radiological consolidation, copious secretions, poor
nutritional status, significant comorbidity, confusion and eden-
tulous state.21,23 Simultaneous liaison with the ICU is recom-
mended under such circumstances, as IPPV may then be initi-
ated quickly if NIV fails. Although a depressed level of con-
sciousness has been considered a contraindication for NIV, this
has been challenged by a recent study evaluating the use of NIV
in hypercapnic coma.24 The panel was keen to stress the impor-
tance of defining a ‘ceiling’ of treatment (deciding whether IPPV
should be administered if NIV failed) relatively early on, partic-
ularly at the time of commencing NIV, and senior input from
chest physicians and intensivists should be sought in addition to
exploring the views of the patient and her/his relatives. As the
baseline pH is an important factor in determining success of
NIV, it is thus important that NIV is delivered early during an
admission complicated by acidotic ventilatory failure.

The role of respiratory stimulants such as doxapram during
acute COPD exacerbations was also debated. Although
doxapram has a role, particularly in patients intolerant to NIV,
NIV was demonstrated to be superior in terms of gas
exchange.25 Misconceptions regarding lengthened periods of
ventilation, multiple unsuccessful attempts at weaning and uni-
versal mortality following the initiation of IPPV in acute COPD
exacerbations have been challenged by several studies.26–28 In a
study of 74 patients admitted to ICU, 63 (85.1%) underwent
IPPV, with an in-hospital mortality of 20.3%. The median dura-
tions of IPPV and ICU stay were 2 and 3 days, respectively.26

This and other studies concluded that the need for mechanical
ventilation did not predict short- and long-term mortality.

Roles of nursing and paramedical staff in treating
acute ventilatory failure

An important message from the conference lies in the multidis-
ciplinary nature of managing acute ventilatory failure at the coal-
face. In many hospitals, the task of establishing the patient on
NIV in the acute setting often lies with physiotherapists or
trained nursing staff once a decision has been made. A survey in
1997 showed that NIV was set up by nurses in 15%, doctors in
33%, physiotherapists in 9% and a combination in 41% of cen-
tres.29 Often, specialist nurses play an invaluable role in exploring
the patient’s treatment wishes and liaising with relatives, and this
may be applicable both in the chronic stable state and acutely. In
addition, specialist nurses are also involved in the education of
junior doctors regarding practical issues concerning NIV in
acute respiratory failure.

However, there are also challenges that need to be addressed.
Medical staff must effectively fulfil their roles in terms of ade-
quate ‘gatekeeping’ of acute ventilatory failure units in order to
prevent inappropriate admissions and subsequently incorrect
treatment. Doctors must also state clearly a management plan
early on during every admission, which also involves defining a
ceiling of treatment and making decisions regarding cardiopul-
monary resuscitation. Protocols must also be established in
every unit. Such actions will be of great assistance to paramed-
ical staff when managing patients with acute ventilatory failure.
Medical staff must decide on the suitability of NIV for each indi-
vidual case as well as deciding the location at which NIV should
be administered, eg ICU or respiratory ward, thus acting as gate-
keepers at the coalface of acute medicine.

The intensive care unit perspective and the role of
acute non-invasive ventilation beyond chronic
obstructive pulmonary disease

Optimal management of a patient admitted to the ICU with
acute ventilatory failure begins before such a patient reaches the
stage of receiving critical care. Often, patients are admitted to
the ICU late during the clinical course of their illness and signs
of clinical deterioration have been missed or their importance
not recognised.30 Adequate monitoring of patients on the ward,
the early identification of deteriorating patients, subsequent
liaison with the ICU, and optimal management in terms of
oxygen therapy, airway, breathing and circulation may result in
decreased mortality and morbidity during ICU stay or may even
avoid ICU admission. Education of medical and paramedical
staff in this area is fundamental, and there are both regional and
national courses dealing with the recognition and management
of critically ill patients. The importance of adequate handover
and preserving continuity of care in view of the shortening of
junior doctors’ hours as a result of the European Working Time
Directive was also stressed. The structure and process of deliv-
ering acute care in general requires re-evaluation and further
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debate. In one study, the ICU outcome of admissions with acute
respiratory failure was more dependent on dysfunction of other
vital organs than on the physiological derangement of gas
exchange.31

The role of NIV in treating acute respiratory failure outside
exacerbations of COPD is increasing. Reductions in endotracheal
intubation and mortality rates have been observed in the treat-
ment of neuromuscular diseases, chest-wall diseases and obesity-
hypoventilation syndrome complicated by acute ventilatory
failure.32–34 Respiratory manifestations of morbid obesity are
becoming increasingly recognised, and this includes the develop-
ment of daytime ventilatory failure, which may decompensate,
leading to emergency admission.35,36 Evidence to support the use
of NIV in the treatment of immunocompromised patients with
pulmonary infiltrates as well as in acute asthma and pneumonia is
emerging, but it must be stressed that NIV should be administered
in the ICU under such circumstances.37–40

Non-invasive ventilation in acute ventilatory failure

• The use of NIV during respiratory acidosis complicating
acute exacerbations of COPD has been shown to lead to a
reduction in intubation rates and improved short- and
longer-term survival.

• NIV may also be used in the management of acute
ventilatory failure complicating cardiogenic pulmonary
oedema, but intubation and mechanical ventilation should
be instituted in the absence of early improvement.

• NIV may be beneficial in other causes of acute ventilatory
failure, eg obesity-hypoventilation syndrome, immuno-
compromised patients with infiltrates, etc, but in such
circumstances it should be administered in an ICU
environment with ready access to invasive ventilation.

• Before initiating NIV, think: Is NIV the appropriate form 
of ventilatory support? Where should the patient receive
NIV? What is the treatment plan in the event of failure of
NIV?

• Patients showing an improvement in terms of arterial blood
gases and respiratory rate in the first hour following
initiation are more likely to succeed during a trial of NIV.

Ethical issues in the management of acute
ventilatory failure

The frank discussion of treatment wishes regarding ICU/inva-
sive ventilation between healthcare professionals, patients and
carers needs greater emphasis. This could be carried out on an
outpatient basis when the patient is stable enough to actively
participate rather than during the admission itself. Regarding
the role of invasive ventilation, recent studies have highlighted
the considerable variation that exists between intensivists on
deciding whether to admit COPD patients to the ICU as well as
in predicting prognosis. Involvement of senior ICU doctors in
such stable-state discussions with patients may improve such
inconsistencies.41 Patients and their relatives and carers must

also be informed in a balanced manner of the potential benefits
and risks of ICU admission and receiving IPPV.

Awareness and implementation of advanced directives of care
are currently low in the UK, and this area warrants further
detailed research.

Summary

The optimal management of acute ventilatory failure lies in a
multidisciplinary approach focusing on doing simple things
correctly, close liaison between healthcare professionals and
adequate communication with patients and carers. The use of
NIV support is increasing in a variety of conditions, both inside
and outside the ICU.
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