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We thank Pedro Miguel Nogueira Costa and col-
leagues for their comments about our article [1].

Nogueira Costa et al. [2] suggest that it would have 
been beneficial to analyse data on exacerbations and 
therefore not to exclude patients with recent hospital ad-
missions due to exacerbations. They hypothesize that ex-
acerbations could have been triggered by poor adherence, 
which again could be due to a high frequency of undesired 
respiratory events during long-term non-invasive venti-
lation (LTNIV). In fact, in our study, only 4 cases were 
excluded because of a recent exacerbation, i.e., a small 
proportion of the study population. A possible explana-
tion for this low number of exacerbations is that one of 
the inclusion criteria was treatment with LTNIV for a 
minimum of 3 months. Thus, major side effects (leaks or 
undesired respiratory events) may have been corrected 
during the initial period of NIV implementation. In ad-
dition, excluding patients with recent exacerbations was 
important to study a stable population for the other end-
points of this work. It would indeed be interesting to 
study the potential relationship between poor adherence 
to LTNIV and undesired respiratory events, as suggested 
by Nogueira Costa et al. However, this would require 
much larger groups since non-adherence seems to be less 

of a problem in LTNIV than in continuously positive air-
way pressure or adaptive servo-ventilation [3, 4].

The authors further suggest that we should have dis-
tinguished between different types of patient-ventilator 
asynchronies (PVA) and analysed each of them in rela-
tion to the different subscales of the Severe Respiratory 
Insufficiency (SRI) Questionnaire. We scored auto-trig-
gering, double triggering, and desynchronization includ-
ing ineffective efforts. As outlined in our earlier publica-
tion, we did not include additional indicators of inspira-
tory effort such as oesophageal pressure or diaphragm 
electromyogram [5] and could therefore not score cycling 
asynchrony. However, Ramsay et al. [6] found cycling 
asynchrony to be of low frequency in their study. In our 
study, very few patients had auto-triggering and double 
triggering [5]. Therefore, we found it reasonable to sum-
marize events as an asynchrony score and to compare the 
total amount of PVA with the different subscales of the 
SRI. Definition of asynchrony in this setting varies be-
tween authors [7]. We used rather strict criteria for scor-
ing desynchronization with an uncoupling of the pa-
tient’s inspiratory efforts and onset of the ventilator pres-
surization for ≥10 s and at least three consecutive breaths. 
Since our study, the classification of asynchrony has been 
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improved [8], and we agree with Nogueira Costa and col-
leagues that in future studies, distinguishing between dif-
ferent types of PVA may bring further insight as to how 
PVA influences HRQoL. However, this requires a consid-
erable number of cases to be studied: in our patient group, 
only 14 patients spent >10% of the night with PVA (21%) 
[5].

Ventilator modes and settings were rather homoge-
nous in our study population. All but one patient had bi-
level pressure-cycled ventilators with a backup respira-
tory rate. PEEP settings were higher in patients with obe-
sity hypoventilation syndrome as expected. Thus, it would 
have been difficult to relate different ventilator modes to 
outcomes and HRQoL.
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