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Pulmonary rehabilitation is an established intervention for the management of chronic obstructive
pulmonary disease (COPD); indeed, the delivery of rehabilitation has become routine care for individuals
with moderate to severe disease [1]. To guide the delivery of pulmonary rehabilitation, practitioners have
looked to the European Respiratory Society (ERS) and the American Thoracic Society (ATS) to offer
support in terms of describing the evidence for the intervention and to guide best practice [2]. The new
ATS/ERS statement on pulmonary rehabilitation aims to harness international scientific expertise and
clinical experience to achieve this challenge [3].

Why a new statement? The 2006 statement provided an excellent reference point for pulmonary
rehabilitation [2], but over the past few years there have been several significant developments in the field to
warrant a reconsideration of the current position. There is also an obligation to the endorsing societies to
ensure that these documents are current and reflect best practice. In June 2010, the process of developing a
new statement began. There have been significant developments in our understanding of COPD and the
systemic manifestations of the disease, the importance of the intervention in other chronic respiratory
disease and the timing of the intervention. The document is complemented by the evidence-based
guidelines from the American College of Chest Physicians and American Association of Cardiovascular and
Pulmonary Rehabilitation (AACVPR) [4], which formally graded the quality of the scientific evidence, and
the AACVPR guidelines for pulmonary rehabilitation programs, which give practical recommendations [5].
By the very nature of a statement, recommendations cannot be made in the 2013 ATS/ERS statement on
pulmonary rehabilitation, as these are the preserve of guidelines.

The current ATS/ERS task force was represented by a broad range of professions that are reflected in the
interdisciplinary team delivering pulmonary rehabilitation. Compared to the profile of the 2006 authors, the
task force co-chairs made the effort to invite a wide ranging team in terms of clinical and scientific
background and seniority. The statement has evolved over the past 2 years to the final document presented
as a summary document and an online resource with more extensive details [3].
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The definition of pulmonary rehabilitation has been revised, and that in itself was the cause of some rather
significant negotiations, reflecting cultural and operational differences. As a reminder, the previous
definition was: “Pulmonary rehabilitation is an evidence-based, multidisciplinary, and comprehensive
intervention for patients with chronic respiratory diseases who are symptomatic and often have decreased
daily life activities. Integrated into the individualized treatment of the patient, pulmonary rehabilitation is
designed to reduce symptoms, optimize functional status, increase participation, and reduce health care
costs through stabilizing or reversing systemic manifestations of the disease” [2]. Some aspects of the new
definition are aspirational, and to a certain extent reflect the direction of travel for pulmonary rehabilitation
over the next few years. The definition does not provide a framework for commissioning a service; this is
largely defined by the healthcare systems within which pulmonary rehabilitation is being delivered. The new
ATS/ERS definition of pulmonary rehabilitation is:

Pulmonary rehabilitation is a comprehensive intervention based on a thorough patient assessment followed by
patient-tailored therapies which include, but are not limited to, exercise training, education and behavior
change, designed to improve the physical and psychological condition of people with chronic respiratory disease
and to promote the long-term adherence to health-enhancing behaviors.

What are the topics addressed in the revised document? One of the dilemmas discussed at great length was
how we define pulmonary rehabilitation and how it is positioned in a package of integrated care [6]. In
reality, the precise structure of pulmonary rehabilitation varies across the world [7, 8], although exercise
training, education and approaches to support behaviour change are essential. A model identifying where
pulmonary rehabilitation is placed in the spectrum of interventions is embedded within the document
(fig. 1). It demonstrates clearly that exercise training of course remains the “cornerstone of rehabilitation”
(perhaps the most widely quoted phrase from the previous document!), but another important role of
pulmonary rehabilitation is to foster competency in collaborative self-management, although this can be an
independent activity in its own right. This competency in self-management is facilitated through the entire
process of pulmonary rehabilitation and is reflected by a move away from the traditional didactic
educational model and move towards an interactive counselling approach to support participants to be
actively involved in their disease management.

Tell me and I will forget, show me and I may remember; involve me and I'll understand — Old Chinese proverb.

So, what are the “highlights” of the updated ATS/ERS statement on pulmonary rehabilitation?
Fundamentally, the delivery of pulmonary rehabilitation remains a combination of “exercise and
education” but the delivery of the intervention has been interrogated over the past few years to develop the
pragmatic delivery of pulmonary rehabilitation through to a more scientific exploration of mechanisms.

In the past, exercise training regimes have focused on accurately prescribed regimes; these have been largely
cycle-based [9]. However, there is a growing recognition that walking is relatively easy to prescribe, cheap,
and a meaningful activity for individuals [10]. As a training modality in its own right, walking can be
progressed to a more vigorous form, “Nordic walking” [11]. This appears to be acceptable to patients,
provokes a meaningful response compared to a non-exercising control group and has the benefit, like all
walking, that it can be continued beyond the period of supervised exercise [11]. Intuitively, it would seem
more likely that this type of pragmatic training would support behaviour change, although the impact
pulmonary rehabilitation has upon physical activity has yet to be clearly and consistently defined [12, 13].
However, improving exercise behaviour is a realistic goal and thus has become an important part of the
revised definition. The measure of behaviour change with regard to exercise is considered to be reflected in
the accumulation of enhanced physical activity during and after the pulmonary rehabilitation period.
However, the format of this change may require sophisticated analyses and may not just be a direct measure
of steps taken during a given period of time [14]. There have been many detailed interrogations made of the
commercially available devices, in order to understand their measurement properties and appropriateness
in COPD [14-17]. It would not be difficult to predict that the next revision of the ATS/ERS statement on
pulmonary rehabilitation will be heavily populated with this type of research. Interval training has
reconfirmed that it is an effective exercise regime that is able to provoke important physiological and
clinical changes across a spectrum of disease severity [18-20], but like many other regimes the value of the
intervention in improving physical activity is not established and, in particular, requires more sophisticated
equipment to deliver.

There has been much interest in the treatment of COPD at the time of an exacerbation. Currently, data is
linked to exacerbations of COPD that are managed in hospital. Conventional endurance training may not
be practical or indeed feasible during an acute exacerbation; strength training, conversely, provokes a
reduced ventilatory load [21, 22], and directly addresses the detrimental impact of imposed bed rest upon
the skeletal muscle [23]. Studies have explored providing voluntary training and involuntary training at this

1170

DOI: 10.1183/09031936.00207912


I0069546
Hervorheben

I0069546
Hervorheben


ATS/ERS STATEMENT ON PULMONARY REHABILITATION | S.J. SINGH ET AL.

Process Ongoing support
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FIGURE 1 Placement of pulmonary rehabilitation in the spectrum of interventions for chronic obstructive pulmonary disease.
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time [24-26], and early “proof of concept” data suggest that it is feasible and effective in the short term;
further studies are required to understand the broader feasibility and acceptability of these interventions.
Post-discharge pulmonary rehabilitation, however, has a very firm evidence base, and a Cochrane Review
has conclusively confirmed the clinical value of the intervention [27]. We know it is safe and importantly
associated with a reduction in subsequent hospital admissions. One significant issue associated with these
trials is the recruitment difficulties that have been described by some authors [28]; there is a need to explore
patients’ misconceptions about their disease and the value of rehabilitation at this time, to maximise the
value of the programme. The importance of the timing has not been well defined, and is an important and
outstanding research question.

One of the overriding challenges for pulmonary rehabilitation is access across the globe and, indeed, within
any one country provision and uptake is variable. Frequently, the service is not mandated by purchasers or
providers. Cardiac rehabilitation is considered obligatory, with an option to opt out rather than opt in. In
fact, cardiac rehabilitation has been considered worthy of a World Health Organization definition [29]! It is
up to the respiratory community to ensure the evidence is disseminated to all relevant parties and the
referral process is endorsed by all senior clinicians. This of course demands close inter-disciplinary working.

The delivery of pulmonary rehabilitation has evolved since the previous statement. Generally, there is an
openness to explore different modes of delivery to achieve similar end-points. In many areas, geography
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presents a logistical problem and alternative forms of delivery must be considered. The largest randomised
control trial published for several years examined the effectiveness of a home-based exercise training
programme. It should be noted that the educational component of the programme was provided by
traditional face-to-face sessions, but the exercise was either supervised or unsupervised. An exercise bike was
provided for those exercising at home (which, under the current economic climate, may be difficult to
achieve). However, what the data clearly demonstrated was that the results of a home exercise training
programme were comparable to those achieved in the conventional supervised programme [30]. This
challenges conventional wisdom, but it is not the first study to propose that selected patients are able to
manage their exercise regime independently, with a carefully prescribed programme and remote supervision
[31, 32]. Remote monitoring can be provided in different ways; we are surrounded by technology but there
have been few attempts to capitalise on technology to enhance the rehabilitation experience or diversify in
terms of delivery. Mobile phone technology has been successfully employed to improve exercise capacity,
compared to a control group [33]. The phones were used to control the speed of walking, monitor progress
(via a GPS system) and potentially distract the individual from their perceived breathlessness, as music was
played from the phone to aid pacing. These two examples highlight efforts that are being made to increase
the scope of pulmonary rehabilitation. There is likely to be increased demand upon pulmonary
rehabilitation, as the net will be cast even wider as evidence accumulates to demonstrate comparable
benefits in other chronic respiratory disease, most notably interstitial lung disease [34]. The trajectory of
benefit and decline appears to be different from the usual COPD population, so we may see an alternative
format emerge to maximise the benefit in this group. Tantalising evidence suggests that pulmonary
rehabilitation, delivered early in the disease, adds benefit to both the individual and the healthcare system.
This should be regarded as a preventative approach (not dissimilar to that in cardiac disease) [35].

In the future, we see the need to increase the applicability and accessibility of pulmonary rehabilitation; to
effect behaviour change in order to optimise and maintain outcomes; and to refine this intervention so that
it targets the unique needs of the complex patient with a chronic respiratory disease.
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