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To the Editor

Smart et al. [1] performed a systematic review and meta-analysis to
determine the magnitude of change in peak VO2, six minute walk
distance (6MWD), quality of life, maximal inspiratory pressure (PImax)
and ventilatory equivalent for carbon dioxide (VE/VCO2 slope) with
inspiratory muscle training (IMT) in chronic heart failure (CHF)
patients. The authors showed that IMT improves cardio-respiratory
fitness and quality of life to a similar magnitude as conventional
exercise training and may provide an initial alternative to the more
severely de-conditioned CHF patients who may then transition to
conventional exercise training. In this letter, the authors point out some
of the methodological problems in the study conducted by Smart et al.

First, the PRISMA Statement [2] recommends that the authors
present a full electronic search strategy for at least one database,
including any limits used. However, this was not demonstrated, which
makes it difficult for other researchers to reproduce the study. We
[3,4] and Chen and Yin [5] also performed a systematic review and
meta-analysis regarding IMT in CHF and 119 and 123 articles were
identified for retrieval, respectively, different from the authors who
identified only 49 studies. We believe that the search strategy
employed by Smart et al. [1] may not have been very sensitive to
the research question.

Secondly, the inclusion criteria used by the authors were
randomized controlled trials including CHF patients undergoing IMT.
However, the studies performed by Laoutaris and coworkers [6–8]
were age and sex-matched controlled studies, that is, they were not
strictly randomized (what was confirmed through previous contact
made by our group with these authors, during the conduction of our
systematic reviews [3,4]). Also, although the study performed by
Laoutaris et al. [9] was a randomized controlled trial, it included CHF
patients after implantation of a ventricular assist device, different
from the other studies included in the systematic review. This may
introduce selection bias in the systematic review conducted by Smart
et al. [1], combining data from patients which are clinically different.
Furthermore, the group receiving IMT also underwent moderate-
intensity aerobic exercise using a bike or treadmill. Therefore, we
believe that the four studies performed by Laoutaris and coworkers

[6–9] should not be included in this systematic review and meta-
analysis.

Third, in the statistical analysis the authors do not report the
effects model used for the analysis—random or fixed (present only in
forest plots), and how statistical heterogeneity was assessed [2].
Furthermore, the authors used the Jadad and PEDro scores to assess
the methodological quality of included studies. However, the
Cochrane Collaboration [10] recommends against the use of scales
yielding a summary score. Moreover, the authors do not report if the
assessment of methodological quality and data extraction were
performed by two reviewers, as recommended [10].

Fourth, there are some problems concerning the results, such as:
the authors used a fixed effects model in the meta-analysis, however
there is considerable heterogeneity between the included studies and
we believe that this model is not the most appropriate one for the
analysis. If not used as the primary model, we believe that the authors
could at least conduct a sensitivity analysis using the random-effects
model. Furthermore, the authors reported that the heterogeneity was
low to moderate suggesting that the analyses were appropriate;
however, we observed that the analysis of 6MWD and VE/VCO2 slope
presented high statistical heterogeneity with significant values using
Cochran's Q-test and the inconsistency I2 test, respectively (6MWD:
p=0.01, I2=63%; VE/CO2 slope: p=0.02, I2=64%). How do the
authors explain the high heterogeneity?

Still, we believe that the articles performed by Laoutaris and
coworkers [6–9], should not be included in meta-analyses for the
reasons explained above. We also think that the study conducted by
Winkelmann et al. [11] should not be included in meta-analyses,
because it associated another intervention (aerobic exercise) with
IMT, therefore discording from the objective of this study, which was
to conduct a systematic review of IMT versus sham or sedentary
control.

Finally, the authors concluded that IMT improves cardio-
respiratory fitness and quality of life as much as conventional exercise
training. However, due to the limitations of this study, we believe that
these conclusions should be considered cautiously. In the systematic
reviews performed by our group, we evaluated the methodological
quality descriptively, used a random-effects model for analysis, and
did not include the studies conducted by Laoutaris et al. [6–9] and
Winkelmann et al. [11] in the meta-analyses, we showed that IMT
improves the distance walked in 6MWD (69 m; 95%CI: 7.21 to 130.79)
and PImax (23.36 cm H2O; 95%CI: 11.71 to 35.02), without significant
improvement in the peak VO2 (1.98 ml/kg/min−1; 95%CI: −0.67 to
4.62) in CHF patients [3]. There is also no additional benefit in the
quality of life in CHF patients without inspiratory muscle weakness
compared to control groups [4].

None of the authors declare any conflicts of interest and have no
financial disclosures. The authors of this manuscript have certified
that they comply with the Principles of Ethical Publishing in the
International Journal of Cardiology.

References

[1] Smart NA, Giallauria F, Dieberg G. Efficacy of inspiratory muscle training in chronic
heart failure patients: A systematic review and meta-analysis. Int J Cardiol 2012,
doi:10.1016/j.ijcard.2012.04.029 [Epub ahead of print].

[2] Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. BMJ 2009;339:b2535.

☆ Grant Support: The study was financially supported in part by Conselho Nacional de
Desenvolvimento Científico e Tecnológico (CNPq), as well as by Coordenação de
Aperfeiçoamento de Pessoal de Nível Superior (CAPES).
⁎ Corresponding author at: R: Sarmento Leite, 245, CEP: 90050‐170, Porto Alegre, RS,

Brazil. Tel.: +55 51 33038833; fax: +55 51 33038810.
E-mail address: roplentz@yahoo.com.br (R.D.M. Plentz).

119Letters to the Editor

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/81135513?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1016/j.ijcard.2012.04.029
mailto:roplentz@yahoo.com.br


[3] Plentz RDM, Sbruzzi G, Ribeiro RA, Ferreira JB, Dal Lago P. Inspiratory muscle
training in patients with heart failure: meta-analysis of randomized trials. Arq Bras
Cardiol 2012 [Epub ahead of print].

[4] Sbruzzi G, Dal Lago P, Ribeiro RA, Plentz RD. Inspiratorymuscle training and quality
of life in patients with heart failure: systematic review of randomized trials. Int J
Cardiol 2012;156:120–1.

[5] Chen YM, Yin T. Inspiratory muscle training improves submaximal exercise
capacity in patients with heart failure: a systematic review of randomized
controlled trials. Int J Cardiol 2012;158(2):294–6.

[6] Laoutaris I, Dritsas A, Brown MD, Manginas A, Alivizatos PA, Cokkinos DV.
Inspiratory muscle training using an incremental endurance test alleviates
dyspnea and improves functional status in patients with chronic heart failure.
Eur J Cardiovasc Prev Rehabil 2004;11:489–96.

[7] Laoutaris ID, Dritsas A, Brown MD, et al. Immune response to inspiratory muscle
training in patients with chronic heart failure. Eur J Cardiovasc Prev Rehabil
2007;14:679–85.

[8] Laoutaris ID, Dritsas A, Brown MD, et al. Effects of inspiratory muscle training on
autonomic activity, endothelial vasodilator function, and N-terminal pro-brain
natriuretic peptide levels in chronic heart failure. J Cardiopulm Rehabil Prev
2008;28:99–106.

[9] Laoutaris ID, Dritsas A, Adamopoulos S, et al. Benefits of physical training on
exercise capacity, inspiratory muscle function, and quality of life in patients with
ventricular assist devices long-term postimplantation. Eur J Cardiovasc Prev
Rehabil 2011;18:33–40.

[10] Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions.
http://www.cochrane-handbook.org 2011.

[11] Winkelmann ER, Chiappa GR, Lima CO, Viecili PR, Stein R, Ribeiro JP. Addition of
inspiratory muscle training to aerobic training improves cardiorespiratory
responses to exercise in patients with heart failure and inspiratory muscle
weakness. Am Heart J 2009;158:768 [e1-7].

0167-5273 © 2012 Elsevier Ireland Ltd.
doi:10.1016/j.ijcard.2012.06.035

120 Letters to the Editor

Open access under the Elsevier OA license.

http://www.cochrane-handbook.org
http://dx.doi.org/10.1016/j.ijcard.2012.06.035
http://www.elsevier.com/open-access/userlicense/1.0/

	Efficacy of inspiratory muscle training in chronic heart failure patients
	References


