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By studying tidal volume dependence of diagnostic multiple breath washout (MBW) indices, it can be
determined how breathing patterns can be modulated to obtain less variable MBW outcomes and
shorten MBW test duration in the clinical routine https://bit.ly/32GxRWj
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To the Editor:

Multiple breath washout (MBW) tests have gained interest for clinical use, with normal values being
published for the lung clearance index (LCI) in the paediatric [1, 2] and adult range [3, 4]. In adults, the
greater interest in mechanisms of acinar and conductive ventilation heterogeneity (reflected in Sacin and
Scond, respectively) drove the adoption of a 1 L breathing protocol to ensure a clear estimate of phase III
slope. Alternatively, natural breathing protocols aimed to enhance feasibility in paediatric settings [5] have
also been used in some adult studies [6]. Since Sacin or Scond are indirect measures of lung structure and its
potential abnormality in disease [7, 8], the manoeuvre (natural breathing or not) by which these indices
are obtained does not directly alter the underlying process, but merely affects the magnitude of its
estimates. In specific age groups, or in patient groups of any age with severe lung disease, a 1 L tidal
volume (VT) may not be achievable or may result in an altered functional residual capacity (FRC). VT

increases from 0.5 to 1.3 L have led to FRC decrease by 17% in children [9] and by 7% in adults [10];
corresponding LCI increases were observed in children, but not in adults. In natural breathing studies, Sacin
and Scond are usually compensated by VT multiplication to account for differences in lung size
(multiplication by FRC) and in breathing pattern (multiplication by VT/FRC) [5]. In the present work we
systematically studied the effect of natural tidal breathing (MBWnat), 1 L breathing (MBW1L) and 1.5 L
breathing (MBW1.5L) on MBW indices LCI, Sacin, Scond and the VT compensation of the latter two, with an
aim to distil a breathing modality that may enhance clinical utility of MBW in the future.
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