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Setting the parameters of long-term nocturnal noninvasive ventilation (NIV) is crucial for effective
correction of alveolar hypoventilation and respiratory events during sleep. Moreover, the treatment must be
comfortable to ensure patient compliance from the beginning. Adaptation to NIV is usually carried out
during daytime. The problem is that daytime behaviours may not reflect sleep ventilatory patterns and since
respiratory events persist during sleep, mismatches between the patient and the ventilator may result [1]. It is
widely believed that asynchrony events reduce the quality of ventilation and sleep, thus clinicians frequently
attempt to identify the different types of asynchrony, their causes and how to limit their effects [2].
Titration of NIV by attended polysomnography (PSG) is considered to be the gold standard for the
observation and correction of such events. However, PSG is complex, it may be difficult to access and the
benefits of carrying out systematic PSG as part of a routine assessment remains in debate [3].

In this issue of the European Respiratory Journal, HANNAN et al. [4] have reported the results of the largest
randomised controlled trial to date evaluating the benefits of titration of NIV by attended PSG. Using
robust methodology, titration by attended PSG reduced patient–ventilator asynchrony in comparison with
daytime, bedside titration. Nevertheless, sleep fragmentation (the co-primary outcome) was not reduced
after 10 weeks of treatment. Moreover, the secondary outcomes (gas exchange, sleepiness, sleep quality,
quality of life and adverse events of NIV) did not differ between the two modes of titration. Overall, the
results confirmed findings suggested by a pilot study by PATOUT et al. [5] in patients with overlap
syndrome.

In accordance with previous studies [1, 6, 7], HANNAN et al. [4] reported that the most frequent
asynchrony event was ineffective respiratory efforts. In contrast, however, FANFULLA et al. [8] found that in
a sample of patients with neuromuscular pathologies the reduction of ineffective efforts was achieved
following optimisation of the NIV settings and that this reduction was also associated with an
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improvement in gas exchange and sleep structure. FANFULLA et al. [8] used a spontaneous NIV mode (with
no back-up respiratory rate) so that if patients did not trigger their ventilator, their ventilation was not
pressure-supported. These results indicated that the impact of the asynchrony on ventilation effectiveness
also depends on the interaction between the underlying pathology and the NIV settings. In the study of
HANNAN et al. [4], the back-up rate was a mean±SD of 13.5±2 cycles per minute; this may have limited the
impact of the asynchrony on gas exchange. Furthermore, the back-up rate was not lowered in any of the
patients who underwent titration by PSG, and was actually raised in 20% of the patients in that group.

Surprisingly, the mean level of pressure support (PS) used in the study of HANNAN et al. [4] was quite low
(mean±SD 6.7±2 cmH2O), which reflected the fact that the patients were stable and only in the first stages of
respiratory insufficiency. The approach contrasts, however, with the “high-intensity ventilation” strategy that
attempts to control nocturnal hypoventilation as much as possible [9], although studies that have
demonstrated positive effects of this strategy have mostly evaluated patients with COPD [9]. The majority of
the patients in the sample of HANNAN et al. [4] had neuromuscular diseases; nevertheless, the results showed
that mean nocturnal CO2 pressure remained above 49–50 mmHg for 25% of the patients, which suggests
there could be a lack of control of ventilation. This is important because it could have a negative impact on
the individual’s prognosis in the long term [10]. It was not possible to determine from the results if the
low-pressure strategy (both PS and expiratory positive airway pressure) contributed to the asynchrony; in the
group titrated with PSG, two thirds of the patients required adaptation of the expiratory positive airway
pressure (mean +1.4 cmH2O) and half required adaptation of the PS (mean +0.6 cmH2O).

Another important finding of the study by HANNAN et al. [4] was that after titration with PSG, adherence
to NIV improved in the subgroup of patients who previously had shown poor treatment compliance (<4 h
per night) during the period of acclimatisation (2–3 weeks). A similar improvement was not noted in the
control group, who only underwent daytime clinical titration. Although exploratory, this finding supports
the assumption that titration by PSG could improve both treatment adherence and quality of ventilation in
patients with low tolerance after clinical titration using simple monitoring tools [11]. These findings are in
line with the results of ADLER et al. [6], who found that optimisation of NIV parameters using PSG
improved comfort in patients who were burdened by a severe dyspnoea occurring immediately after NIV
interruption (“deventilation dyspnoea”), without compromising the quality of nocturnal ventilation (in
terms of gas exchange).

Finally, it should be noted that although the evaluation of residual events under NIV in a very controlled
environment using attended PSG is accurate, it cannot provide insight into the consistency over time of
the residual events. Several nights of titration may be necessary to fully optimise the settings. Furthermore,
home monitoring is often better tolerated by patients, and sleep quality is higher in their home
environment [12]. Additionally, the effectiveness of NIV over the medium and long term also needs to be
evaluated, especially for patients with progressive diseases [13]. The latest generation of monitoring
systems integrated within ventilators, which can include additional monitoring peripherals such as
thoraco-abdominal belts and transcutaneous CO2 measurements, may provide a more precise evaluation of
the quality of home ventilation and thus allow more accurate titration of NIV parameters [14]. Another
advantage of these modern systems is that some of the data recorded can be automatically transmitted to
the clinician, allowing rapid intervention if NIV intolerance is detected [15].

In conclusion, the study reported by HANNAN et al. [4] is important, since it has shown that titration by
PSG effectively reduces patient–ventilator asynchrony and may be useful in improving treatment tolerance
in patients struggling with NIV. However, it also demonstrates that its systematic use does not improve
NIV benefit in the short term for all patients. Further studies are necessary to compare the short- and
long-term impact of NIV titration by PSG, not with simple daytime titration, but using titration data from
new-generation ventilators. We are convinced that, in the near future, artificial intelligence will be able to
analyse data from sophisticated ventilator systems and that this will greatly facilitate optimisation of
ventilator parameters.
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