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In the sciences, the authority of thousands of opinions is not worth as much as one tiny spark of
reason in an individual man

Galileo Galilei

Inspiratory muscle dysfunction is a common finding in patients suffering from chronic obstructive
pulmonary disease (COPD), contributing with other factors to dyspnoea and reduced exercise tolerance
[1]. Pulmonary rehabilitation programmes (PRPs) including whole-body exercise training improve
symptoms, exercise capacity and health-related quality of life (HRQL), and are recommended in all stages
of COPD [2, 3]. In 1976, LEITH and BRADLEY [4] were the first to show that the principles of training could
be applied also to respiratory muscles: healthy strength trainers significantly increased their maximal static
inspiratory and expiratory pressures. Endurance trainers increased their maximal voluntary ventilation but
not maximal static pressures.

The joint American College of Chest Physicians/American Association of Cardiovascular and Pulmonary
Rehabilitation evidence-based clinical practice guidelines [5] recommended inspiratory muscle training
(IMT) in selected COPD patients with dyspnoea and reduced inspiratory muscle strength despite optimal
medical therapy. That panel required further randomised controlled trials (RCTs), concluding that “the
scientific evidence does not support the routine use of IMT as an essential component of pulmonary
rehabilitation” [5]. A later meta-analysis [6] of 32 RCTs with a total sample size of 830 COPD patients
found improvements in inspiratory muscle strength and/or endurance, field walking tests, HRQL and
dyspnoea in patients performing IMT compared to controls. POLKEY et al. [7] discussed and interpreted the
meta-analysis [6] as showing that IMT alone was only “of marginal clinical benefit in COPD”. The lack of
sham control arms in some studies included in that meta-analysis [6] was also criticised [7]. Again, large
studies evaluating patient- centred outcomes rather than, or in addition to, inspiratory muscle function
were solicited [7]. The official American Thoracic Society/European Respiratory Society Statement on
pulmonary rehabilitation [2] suggested that IMT might be useful when added to a PRP in patients with
inspiratory muscle weakness or unable to perform cycling or walking. However, there was another request
for further prospective studies [2].

All these dishes that have been ordered are now served in this issue of the European Respiratory Journal.
In the single-blind RCT by BEAUMONT et al. [8], 149 severe COPD patients were allocated to 4-week PRP
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with or without IMT. Dyspnoea was assessed by means of different tools including the recently proposed
Multidimensional Dyspnea Profile questionnaire [9]. Despite the expected significant increase in
inspiratory muscle strength observed only in the IMT+PRP group, dyspnoea improved significantly in
both groups without any significant difference between the two groups. In the RCT by SCHULTZ et al. [10],
602 COPD patients received a 3-week, inpatient PRP. The intervention group also received IMT whereas
the control group received sham IMT. The IMT group showed higher increases in maximal inspiratory
pressure and forced inspiratory volume in 1 s, whereas all other assessed outcomes improved significantly
in both groups without any significant differences between groups.

It is noteworthy that the total sample size of 751 patients studied in these two RCTs [8, 10] taken together
accounts for almost the total sample size of all 32 studies eligible for the meta-analysis [6]. In an age of
meta-analyses that are not always necessary (in some cases, including only two eligible studies and few
patients, perhaps more useful to academic careers than to real progress of knowledge), the work of these
authors must be appreciated. In addition, the study by SCHULTZ et al. [10] used a sham control, without
which the placebo effect might influence measures and volitional tests such as self-reported dyspnoea and
HRQL, field walking tests, and maximal inspiratory pressure. Patient-centred outcomes were not improved
in these two studies. There are several explanations for these results.

1) Were the training protocols used appropriate? In both studies, training method (threshold inspiratory
training) and intensity (up to 60% of maximal inspiratory pressure) were in line with recommendations.
However, the IMT protocols involved 3- and 4-week training in the studies by BEAUMONT et al. [8] and
SCHULTZ et al. [10] respectively, whereas some studies included in the meta-analysis [6] lasted up to
4 months. Nevertheless, when evaluating a training protocol, the number of sessions might be more
relevant than, or equally relevant to, the overall duration [11]. The total number of IMT sessions was 20
and 21 in the studies by BEAUMONT et al. [8] and SCHULTZ et al. [10] respectively, which is comparable with
most studies included in meta-analysis [6].

2) We can argue that potential effects, if any, on patient-centred outcomes of IMT added to a PRP might
be hidden by the larger effectiveness of a properly conducted PRP [4].

3) Maybe there is a simpler explanation. Peripheral muscle weakness is observed in stable COPD patients
of different Global Initiative for Chronic Obstructive Lung Disease stages [12]: this is the
pathophysiological basis of the recognised effective limb muscle exercise training [2]. Contrastingly, the
supposed bases of IMT, namely inspiratory muscle weakness and its contribution to a range of clinical
outcomes, are questioned, if not denied, in these patients [7].

4) Patient-centred outcomes such as exercise capacity and HRQL, and even survival in COPD, are
determined by more factors than inspiratory muscle function. Hyperinflation, comorbidities and
nutritional status are some of factors influencing those outcomes [13–15]. None of these conditions can
reasonably be modified by IMT.

IMT is a low-cost modality of pulmonary rehabilitation without any known side-effects. Are these
advantages enough to prescribe it in COPD patients able to attend a standard PRP? Have these two
studies [8, 10] said the final word on IMT in these patients? Never say never.

Are there any other applications or should we throw our IMT devices out of the window? The answer can
be found in the frame of a suggested personalised PRP [16]. Although the schedule and the maintenance
strategy of IMT are still to be evaluated, there are conditions that would potentially benefit from short
IMT, such as surgery [17, 18] or weaning from mechanical ventilation [19], although, in this case, with
some caution, due to a reported, although unclear, increased mortality with IMT [20]. Furthermore, we
need more studies of expiratory muscle training, including the abdominal muscles: an increased function
of these muscles might potentially be useful for more effective expulsive efforts, such as cough.

In the Internet-based (self ) medicine age, the final decision on patient management is the result of several
factors: patients’ values and preferences, stakeholders’ positions, third payers’ rules, legal fears, and last
(and unfortunately, sometime least) clinical judgment by clinicians. Although squeezed between different
positions and interests, clinicians should offer the best personalised care for their individual patients on
the basis of the present scientific evidence, appropriately interpreting RCTs, meta-analyses and guidelines
[21, 22], in addition to their personal experience and necessary empathy.

In conclusion, we must be grateful to the authors of these two studies for making our ideas clearer on a
controversial issue such as IMT, or not?
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