
Introduction 

Few specialties have increased their scientific and
clinical foundations as quickly as respiratory medicine.
The assimilation of new diagnostic and therapeutic
techniques has extended horizons beyond what could
have been imagined only a few years ago.1 Sleep
disorders,2 home care and home hospitalization,3-5

chronic obstructive pulmonary disease (COPD),6-9 or
the recovery of patients with lung cancer10,11 are good
examples of clinical settings that have seen progress.
More and more patients are candidates for care by a
pneumologist and the list of diseases that clearly fall to
our responsibility has grown steadily.12-17 Respiratory
disease patients now live longer and our approach to
chronically and terminally ill patients has changed,
adding to case loads.18,19 We are currently able to offer
patients not only a longer life but, more importantly, a
better quality of life.20,21

Among the new therapeutic modalities adopted by
pneumology, noninvasive ventilation (NIV) deserves
special mention for its importance and impact on how
we organize our work.22-24 A pneumology department
that considers itself modern must adapt to scientific and
clinical progress and that means having a specialist unit
to support hospital and home NIV therapy. We will
briefly present reflections on current indications for
NIV and on the way it is provided. We will then focus
on the basic requirements for creating a NIV program. 

Indications for NIV

Chronic Respiratory Failure

NIV modalities have meant enormous progress in our
ability to treat restrictive chronic respiratory failure.25-27

Results indicate that for patients who use it, NIV

improves quality of life, prolongs survival, enhances gas
exchange, and provides better sleep quality.28 Currently,
indications are well defined for patients with
neuromuscular and chest wall diseases, complications of
tuberculosis, and hypoventilation–obesity syndrome, and
other syndromes involving alveolar hypoventilation.29-31

Clear criteria for prescribing NIV for patients with
COPD or chronic respiratory failure have not been
established, however. The British Thoracic Society
(BTS) recommends considering home NIV for patients
requiring more than 7 days of therapy during an
exacerbation, for those with severe hypercapnia when
correctly oxygenated, or those admitted to hospital with
hypercapnic respiratory failure 3 or more times within a
year.32 After the 1999 consensus conference, on the other
hand, it was suggested that nighttime ventilatory support
be prescribed when patients with hypoventilation
symptoms also have a PaCO2 above 55 mm Hg.26 If PaCO2
ranges from 50 to 55 mm Hg, there is general agreement
that ventilation should be started for a patient with
nocturnal desaturation defined as a pulse oximeter
reading that indicates less than 88% saturation for more
than 5 consecutive minutes in spite of receiving oxygen
at a flow rate of 2 L/min. Finally, nighttime ventilatory
support is considered, as in the BTS guidelines, for
COPD patients with PaCO2 between 50 and 55 mm Hg
who have been hospitalized with hypercapnic
respiratory failure at least twice in a year. From the
clinical perspective, the lack of clearly defined criteria
leads to considerable variability in the application of
NIV in hypercapnic patients with stable COPD.
Information about the prevalence of NIV in COPD
patients, therefore, is unavailable. 

Acute Respiratory Failure

Alongside the growing use of NIV in patients with
chronic respiratory failure, its application has also
gradually increased in the context of acute respiratory
failure of a variety of etiologies and in patients with
exacerbated COPD, a setting for which the highest level
of evidence of efficacy is available.33-36 Elliot37 proposed
NIV as a new gold standard for the treatment of acute
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exacerbation of COPD, and its importance is
recognized in the statement issued by the Global
Initiative for Chronic Obstructive Lung Disease as
supported by the highest level of scientific evidence.38

At present, hospitals who treat patients with
exacerbated COPD must be equipped to provide NIV. 

Where NIV Is Carried Out

Stable Patients

The period of adaptation to NIV of patients who are
initiating treatment usually takes place on a scheduled
in-patient basis, although it has been reported to have
been undertaken successfully in day hospitals,
outpatient clinics, and even in the patient’s home.39

Possibly more important than where the adaptation
process takes place is the motivation, experience, and
dedication of the caregivers assigned to carry it out.22

Patients With Acute or Exacerbated Chronic
Respiratory Failure

The question asked until a few years ago about
whether NIV should be applied on a conventional
hospital ward or in an intensive care unit (ICU) has been
answered by the conception of intermediate respiratory
care units.40-42 A recent task force of the European
Respiratory Society established the characteristics a unit
of this type should have.43 Established admissions
criteria stipulate that eligible patients are those with only
respiratory system failure, those with acute respiratory
failure who need monitoring but not necessarily
mechanical ventilation, and tracheostomized patients
who require artificial ventilation. Although NIV is the
mainstay of therapy in these units, conventional
mechanical ventilators must be on hand in case they are
needed. An intermediate care unit must be able to
monitor electrocardiography, pulse oximetry,
noninvasive blood pressure, and respiratory rate. The
recommended nurse-to-patient ratio is 1 to 4 and a
senior staff physician should be on call 24 hours a day. A
respiratory physiotherapist should also be on staff. 

A fundamental aspect that is usually not taken into
consideration is that NIV must be available 24 hours a
day. The findings of the study by Plant et al44 indicate
that if NIV were used in all patients with COPD who
have a pH less than 7.35 after receiving conventional
emergency treatment for a short period of time, a
referral hospital serving an area with 250 000 inhabitants
would treat 70 patients annually, a figure that
encompasses only COPD patients. The BTS guidelines
for NIV in acute situations establish that all hospitals
that receive this type of patient should have the
appropriate infrastructure, which is to say, a dedicated
space and staff expressly assigned.32 A supervisor must
decide where to treat a patient, assure that material is in
optimal condition for use, update protocols, see to the
training of team members, maintain patient records, and

oversee quality checks. To this must be added time for
teaching and research. Definitively, the task of
providing NIV at this time requires specially trained
personnel and a dedicated space, preferably following
the model of an intermediate respiratory care unit.44-46

Principles for Organizing a Home NIV Unit

Basic Principles

Setting up a unit to support home NIV should involve
following these guidelines as closely as possible:

– NIV requires an assigned space: an intermediate
respiratory care unit or, if unavailable, beds specifically
assigned for ventilation. 

– NIV requires specific technology and equipment:
respirators and interfaces. Such material can be
acquired in a variety of ways, through loan, rental, or
purchase depending on geographic area. 

– NIV requires a specially assigned staff: a physician
to be in charge of the NIV program, a dedicated team,
motivated nurses and assistants. 

– NIV must be dispensed 24 hours a day, so
specialists must be on call or alternatives must be
found. Care interruption, through which respirators are
put in place on a Friday and the patient is left
unsupervised until the following Monday, carries more
risk than benefit and often represents genuine
irresponsibility. 

Clinical Settings in Which NIV Support Is Provided

NIV is an area of specialty care with clear indications
and a well-established method. The task of providing
NIV requires several types of coverage:

– Care on the ward of patients admitted for scheduled
initiation of ventilation. Adaptation to a respirator
usually requires at least 1 day and success depends on
the amount of time invested in the early phases. A pulse
oximeter must be available for use at night. 

– Care of patients hospitalized with various types of
acute or exacerbated chronic respiratory failure. Such
patients are transfers from other wards (mainly internal
medicine, pneumology, and cardiology), the ICU, or
postoperative recovery unit, or are admitted from the
emergency department. 

– Monitoring of patients enrolled in home NIV
programs. Patients using NIV at home need periodic
examination, depending on their clinical situation and
adherence to therapy. Examinations take place in
outpatient clinics, although requests for attention
outside scheduled appointments to resolve specific
NIV-related problems are not uncommon. 

– Specialist clinic for outpatients with respiratory
failure. The clinic must operate once or twice per week
and be able to resolve serious problems rapidly,
performing such tests as arterial blood gas analysis and
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pulse oximetry immediately. Such units must be able to
deal with problems related to patient adaptation and
respirators in need of resetting. Patients who bring their
equipment in can have settings checked and corrected if
there are problems. Five types of consultation account
for the main part of a unit’s activity. The protocol
applied for each type is different:

– Assessment of indications for NIV in patients
referred for that purpose. 

– Routine check-up for patients with stable disease
who are well adapted to nighttime ventilation, adhere to
therapy, have optimal results, and report no NIV-related
problems.

– Follow-up visits for patients with progressive
neuromuscular diseases. The most dramatic situation is
that of a patient with amyotrophic lateral sclerosis.
Such patients require great dedication of resources and
new decisions must be made often. 

– Assessment of patients whose adherence to therapy
is poor. In these cases, the main objective of a visit is to
focus on improving health education. 

– Re-assessment of cases in which NIV is ineffective
in spite of good adaptation, tolerance, and adherence.
The main aim in this situation is to detect the reason for
ineffective therapy, so a protocol must be in place to
monitor problems. 

– Monitoring and management of severe chronic
respiratory failure, usually in patients with COPD,
grade IV. 

Expected Case Load

To estimate the number of patients that would benefit
from this type of unit, certain considerations must be
taken into account:

– The prevalence of home NIV application per 100 000
inhabitants in 1999, according to a study by de Lucas et
al,47 was 10.11 in Madrid, 9.15 in Extremadura, and 7.11
in Catalonia. The overall prevalence in Spain was 4.59 per
100 000. 

– Such differences from one community to another
and in the rate of initiation of patients into a therapeutic
program depend mainly on a group’s experience.
Departments with staff specially assigned to NIV have
over 100 patients in home ventilation programs and
initiate more than 10 patients per year. Such units
become referral centers for other health care areas and
patient groups. 

– For a typical area of 500 000 inhabitants we can
suppose that the prevalence of home mechanical
ventilation would be 5 to 10 patients per 100 000, that
between 25 and 50 patients would be using NIV, and
that 10 new patients would begin therapy each year. 

– Plant et al48 estimated that in an area with 250 000
inhabitants, the referral hospital would probably be
using NIV with some 70 patients with exacerbated
COPD per year. Extrapolating from these findings, an

area with 500 000 inhabitants could expect to treat
around 140 patients annually in need of NIV during the
acute phase of exacerbated COPD. 

– The creation of an intermediate care unit will
require establishing procedures to manage in-hospital
respiratory failure that are different from the usual
protocols. Admissions to ICUs should decrease and
patients should be transferred out of such units earlier
as they step down to a less complex level of care. This
will increase the expected patient load.49

Resources Needed

– A space designated to be used specifically for NIV,
to be considered an intermediate care unit. Experts in
such care recommend that 4 to 8 beds on the respiratory
medicine ward be assigned.42,43 The designated beds
should be managed independently from those of the
conventional ward. They will be reserved for admitting
patients who need NIV due to respiratory failure that is
acute, chronic or chronic and exacerbated;
tracheostomized patients receiving endotracheal
ventilation; patients adapting to NIV; and patients with
respiratory insufficiency transferred from an ICU. 

– Specialized staff who are expert in NIV. 
– Interdepartmental relationships. The NIV unit must

agree on protocols to use with patients also treated by
the emergency department, the ICU, the postoperative
recovery unit, the neurology department (for
neuromuscular patients), the pediatric department (for
transfers of patients reaching adulthood), other medical
and surgical services, and other hospitals. 

What a Department Will Gain by Setting Up a Unit
to Support Hospital and Home NIV

– Leadership in an emerging subspecialty of
respiratory medicine. Intermediate care units are an area
of pneumology with a future. Experts on the subject
believe that this working model is a strategic
opportunity for the specialty of respiratory medicine.
We are looking at a unique chance to expand our field’s
scope in an area we have been barred from until now
because of lack of knowledge or strategic foresight.45

– Improved scope of training for resident physicians.
The medical resident training program in pneumology
will include the management of NIV, probably
designated as a 6-month rotation for these trainees.50

Availability of the appropriate infrastructure will
increase the demand for training in the discipline. Such
availability will be a differential characteristic for a
teaching hospital. 

– The specialist on call is an ideal complement for
supporting the work of the NIV unit. Experts generally
concur that all members of a respiratory medicine
department should be able to manage simple, easy-to-
use NIV devices, whereas more complex equipment
should be the province of staff specially assigned to
manage ventilation.46
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