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Mask-related side-effects are highly prevalent in patients treated with home non-invasive
ventilation and are associated with poorer outcomes. Nasal masks are associated with a lower rate
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Abstract

Copyright ©The authors 2025. Background In patients with chronic respiratory failure, home non-invasive ventilation (NIV) is delivered

through oronasal or nasal masks. Masks are a cornerstone for NIV success but can be associated with side-
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questionnaire. Our bench study was performed using a three-dimensional printed head connected to an
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commentary: Results 800 patients were included, of whom 84% had an oronasal mask. Moderate to very severe mask-
https://doi.org/10.1183/ related side-effects occurred in 47% of patients and severe to very severe side-effects occurred in 18% of
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patients. Side-effects were associated with poorer daytime arterial partial pressure of carbon dioxide
Received: 11 Nov 2023 (p=0.005), poorer subjective sleep quality (p=0.003) and poorer quality of life (p<0.001). Mask-related
Accepted: 14 Sept 2024 side-effects were more frequently reported with the use of oronasal masks compared to nasal masks

(p=0.023). Our bench study showed that nasal masks were more stable than oronasal masks (p<0.001).

Conclusions Mask-related side-effects are frequent and associated with poorer outcomes. Our data suggest

that nasal masks may have a better tolerance profile and should be used as a first-line interface.

Introduction
Home non-invasive ventilation (NIV) has become a cornerstone of the management of chronic alveolar
hypoventilation, whether caused by COPD [1], morbid obesity [2] or a neuromuscular deficiency [3].
a Home NIV can be administered through oronasal or nasal masks. Each type of mask has advantages and
EY e inconveniencies. Oronasal masks allow high-intensity NIV [4] with limited amounts of leak and are
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mainly used in acute respiratory failure [5, 6]. However, they can be uncomfortable, cause
claustrophobia, and hinder verbal communication and feeding [7]. Moreover, the pressure they exert on
the lower jaw promotes obstructive apnoeic events [8]. Nasal masks are smaller and lighter, and are
mainly used in sleep disordered breathing [9]. They are considered more comfortable and less oppressive
by patients with obstructive sleep apnoea (OSA) [10]. However, they can generate mouth leaks that
favour patient—ventilator asynchronies which can compromise the efficacy of ventilatory support [5].
Despite these differences, oronasal and nasal masks have not formally been compared in the home NIV
setting aside from two crossover trials that failed to show any difference between oronasal and nasal
masks in patients with neuromuscular disorders and COPD regarding their primary outcomes (mean
nocturnal oxygen saturation and sleep efficiency, respectively) [11, 12]. Therefore, there is no
documented reason for the predominance of oronasal mask prescription that is observed in clinical
practice [13, 14].

Based on data describing a high frequency of NIV-related side-effects 2 months after home NIV initiation
[15] and based on the notion that most of these side-effects are mask related [16], we aimed to study the
prevalence, nature and impact of mask-related adverse events. We hypothesised that nasal masks would be
associated with fewer side-effects than oronasal masks. To test this hypothesis, we assessed the prevalence
of mask-related side-effects by conducting a prospective observational cohort study in patients established
on long-term NIV. In a complementary manner, and to elucidate some of the clinical observations made,
we designed and conducted a bench study of oronasal and nasal masks. This study specifically aimed to
measure the oronasal pressure exerted by each type of mask and to determine the impact of mask type on
ventilator performance.

Methods

Cohort study

The clinical study was approved by the ethics committee of Rouen University Hospital, Rouen, France
(approval number: E2020-09). All consecutive patients admitted for NIV elective review between April
2017 and November 2019 in Rouen University Hospital were prospectively included in the study, except
when mask type was not recorded. We only considered the first elective review of patients who attended
multiple elective reviews after the study was initiated. NIV initiation was decided prior to inclusion in the
study by experienced respiratory physicians. All commercially available masks in all sizes were available
in the respiratory department where NIV was initiated. The type of mask (oronasal or nasal), its model and
its size were decided by an experienced respiratory physician according to patients’ characteristics and
patients” comfort. All masks were tried in the hospital setting before being used at home.

Elective review assessments included physical examination, arterial blood gas (ABG) determination
during unsupported breathing, ABG determination after 1 h of NIV, analysis of data downloaded from
the ventilator built-in software, the French version of the Severe Respiratory Insufficiency (SRI)
Questionnaire (maximal score: 100) [17, 18], sleepiness (Epworth Sleepiness Scale; maximal score: 24)
and the Pittsburgh Sleep Quality Index (PSQI) (maximal score: 28) [19]. 11 NIV-related side-effects
were systematically recorded: eye redness, rhinorrhoea, mouth dryness, hoarseness, abdominal bloating,
mask-related pain, mask straps-related pain, pressure sores, noticeable leaks, deventilation dyspnoea
(i.e. severe dyspnoea occurring immediately after cessation of NIV) and patient—ventilator asynchrony as
perceived by the patient. Each side-effect severity was graded on a 0—4 scale as: absent (0), mild (1),
moderate (2), severe (3) and very severe (4) (maximal NIV side-effect score: 44). Among this list, the
five side-effects considered specifically attributable to the masks (rather than to NIV in general) were:
eye redness, noticeable leaks, mask-related pain, mask straps-related pain and oronasal pressure sores
(maximal mask-related side-effect score: 20). Conversely, the non-mask-related side-effect score
maximal total was 24 (more details are provided in the supplementary material). Management and
timing for next follow-up was decided by a respiratory physician with expertise in the management of
home NIV.

Bench study

The bench study was conducted using a realistic three-dimensional (3D) printed head model using custom
silicon to mimic skin texture containing eight force sensors, on which the tested masks (seven vented
oronasal masks and three vented nasal masks; see supplementary material) were fitted. The 3D printed
head was connected to an artificial lung (ASL 5000 breathing simulator; IngNar Medical, Pittsburgh, PA,
USA) (figure 1) as previously described [20, 21]. A linear differential pressure transducer was used to
measure mask pressure. Data were digitalised at 200 Hz with a 10 Hz filter (Biopac Systems, Goleta, CA,
USA). Optimal mask fitting was determined by progressively tightening mask straps to minimise leaks
while keeping the surface pressure as low as possible. Mask contact pressure and leaks were then evaluated
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FIGURE 1 Realistic three-dimensional (3D) printed head model: a) 3D model of the skull and mandible structure (profile and front) with its
pedestal, b) 3D model of the airway alone and when included in the skull, c) 3D printed head model covered with silicon skin and d) 3D printed
head model fitted with an AirFit F20 size M mask (ResMed). e) Bench test setup.

under two different lung mechanics conditions: 1) restrictive (compliance 30 mL-cmH,O™, inspiratory
resistance 8 cmH,0-s-L™", expiratory resistance 5cmH,0-s-L™") and 2) obstructive (compliance
50 mL-cmH,0™", inspiratory resistance 20 cmH,0-s-L™" expiratory resistance 25 cmH,0-s-L™Y). During
each simulation, respiratory rate ranged from 12 to 20 breaths-min™" and inspiratory effort (Py) was set at
2.5, 3.0 and 3.5 cmH,0 for each breathing frequency. Each simulation was conducted with three different
ventilators: Trilogy 100 (Philips Respironics, Murrysville, PA, USA), Vivo 50 (Breas, Mdlnlycke, Sweden)
and Astral 150 (ResMed, San Diego, CA, USA) in spontaneous mode set with a positive expiratory
pressure of 5 cmH,0 and a positive inspiratory pressure of 20 and 35 cmH,O (the higher level of positive
inspiratory pressure was used to simulate maximal delivered pressure according to real-life data; detailed
settings for each ventilator and for each lung mechanics condition can be found in the supplementary
material). We evaluated the following variables: mean total leak (L-min~'), mean contact pressure
(mmHg), differential inspiratory—expiratory contact pressure (mmHg), mask movement (cm), inspiratory
flow preceding ventilator triggering (L-min™"), inspiratory effort required to trigger the ventilator (cmH,0),
triggering delay (ms), maximal inspiratory pressure (cmH,0), tidal volume (mL) and work of breathing
(mJ) (a detailed computation of variables is described in the supplementary material). Simulated patient—
ventilator asynchronies were analysed according to the framework established by the SomnoNIV working
group of the French “Société de Pneumologie de Langue Francaise” [22] and expressed as a percentage of
asynchronised cycles over the total number of cycles.
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Statistical analysis

Continuous data are presented as mean and standard deviation when normally distributed and as median
and interquartile range when not. They are compared using the t-test or Mann—Whitney test according to
data distribution. Categorical data are presented as frequency counts and percentages. They are compared
using the Chi-squared test. Correlations were determined using Spearman’s test. Comparisons were
considered significant for p-values <0.05. Analyses were performed using SPSS version 26.0 (IBM,
Armonk, NY, USA).

Results

Study population

Between April 2017 and November 2019, 2314 elective reviews of patients established on home NIV were
performed in 816 patients. Of those, 16 (2%) were not included as the type of interface used could not be
retrieved. Out of the 800 patients in the cohort, 676 patients (84%) used oronasal masks and 124 (16%)
used nasal masks (figure 2). Patients’ characteristics are described in table 1 (detailed ventilator settings are
provided in the supplementary material).

NIV-related side-effects: prevalence and consequences

In the cohort, the NIV-related side-effect total score was 5 (3-8). Patients reported side-effects in 3 (2-5)
types of side-effects regardless of their severity (figure 3). 375 (47%) patients reported at least two moderate
to very severe side-effects in two different side-effects and 211 (26%) patients reported at least one severe to
very severe side-effect (the distribution of side-effects is presented in the supplementary material).
Mask-related side-effects accounted for 46% (25-60%) of the total side-effect score. Patients with a total
NIV-related side-effect score >5 had poorer control of daytime arterial partial pressure of carbon dioxide
(Paco,) (6.2 (5.7-7.0) versus 5.8 (5.3-6.4) kPa; p<0.001), poorer health-related quality of life (SRI
Questionnaire 52 (41-65) versus 64 (53-77); p<0.001), poorer subjective quality of sleep (PSQI 5 (4-11)
versus 5 (3-8); p<0.001) but similar daily use of NIV (7.3 (5.0-9.0) versus 7.7 (5.5-9.2) h-day™"; p=0.250).

Mask-related side-effects: prevalence

The overall prevalence of moderate to very severe (grade >2 out of 4) mask-related side-effects was 47%.
Moderate to very severe mask-related side-effects were more frequent in patients with oronasal masks than
in patients with nasal masks (49% versus 38%; p=0.023) (figure 4). The overall prevalence of severe to
very severe (grade >3 out of 4) mask-related side-effects was 18%. Severe to very severe mask-related
side-effects were also more frequent in patients with oronasal masks than in patients with nasal masks
(20% versus 8%; p=0.006). Nasal masks were more frequently used in patients with OSA (29%) and
neuromuscular diseases (24%) compared to patients with COPD (11%), patients with COPD and OSA

816 patients admitted for elective review
of their home non-invasive ventilation

16 (2%) patients excluded as
type of mask was not reported

A 4
800 (98%) patients included

A 4 A 4
Facial mask Nasal mask
676 (84%) 124 (16%)
N A 4
Moderate to very severe Moderate to very severe
mask-related side-effect mask-related side-effect
331 (49%) 47 (38%)

FIGURE 2 Study flowchart.
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TABLE 1 Characteristics of the cohort population

Patients 800
Male 392 (49)
Age (years) 64+15
Body mass index (kg'm~2) (n=779) 3311
Comorbidities
Hypertension 469 (59)
Diabetes 246 (31)
Dyslipidaemia 300 (38)
Ischaemic heart disease 121 (15)
Smoking history
Non-smoker 307 (38)
Active smoker 151 (19)
Former smoker 342 (43)
Smoking pack-years (n=488) 40428
Respiratory symptoms
Dyspnoea >3 mMRC scale (n=782) 385 (48)
Underlying disease justifying NIV initiation
COPD 180 (23)
COPD associated with sleep apnoea 147 (18)
Isolated obesity hypoventilation syndrome 35 (4)
Obesity hypoventilation syndrome with obstructive sleep apnoea 202 (25)
Obstructive sleep apnoea 14 (2)
Amyotrophic lateral sclerosis 59 (7)
Slowly progressive neuromuscular disease” 110 (14)
Chest wall disease® 53 (7)
Chronic respiratory failure history
NIV initiation during elective admission 451 (56)
Time since installation (days) 367 (89-1659)
Baseline apnoea—hypopnoea index (events-h™) (n=582) 21 (8-42)
Admission for acute respiratory failure within 12 months 135 (17)
Patient-centred outcomes”
Severe Respiratory Insufficiency Questionnaire (n=710) 57.8 (45.2-70.9)
Epworth Sleepiness Scale (n=665) 4 (2-8)
Pittsburgh Sleep Quality Index (n=691) 6 (4-10)
NIV side-effect score 5(3-8)

Arterial blood gases
Unsupported breathing (n=793)

pH 7.39 (7.37-7.42)

Paco, (kPa) 6.1 (5.5-6.7)

Pao, (kPa) 10.0 (8.9-11.2)
After 1 h NIV (n=775)

pH 7.43 (7.40-7.46)

Paco, (kPa) 5.4 (4.7-6.2)

Pao, (kPa) 11.3 (9.9-13.0)

Data are presented as n, n (%), meantsp or median (interquartile range). mMMRC: modified Medical Research
Council; NIV: non-invasive ventilation; P,co,: arterial partial pressure of carbon dioxide; P,o: arterial partial
pressure of oxygen. " slowly progressive neuromuscular disease group included patients with myotonic
dystrophy, Duchenne’s disease or diaphragm palsy; *: chest wall disease group included patients with
kyphoscoliosis or post-polio syndrome; *: maximal scores: Severe Respiratory Insufficiency Questionnaire 100,
Epworth Sleepiness Scale 24, Pittsburgh Sleep Quality Index 28, NIV side-effect score 44.

(14%) or patients with obesity hypoventilation syndrome (OHS) (11%). The incidence of moderate to very
severe mask-related side-effects did not differ between groups (p=0.345).

Mask-related side-effects: consequences

Patients with moderate to very severe mask-related side-effects had poorer control of daytime P,qo, (6.12
(5.7-6.8) versus 5.9 (5.4-6.6) kPa; p=0.005), poorer subjective sleep quality (PSQI 7 (4-11) versus 6
(3-9); p=0.003) and poorer quality of life (SRI questionnaire 54.6 (41.8-67.4) versus 59.8 (49.3-74.6);
p<0.001); adherence to NIV was similar in both groups (figure 5). Patients with moderate to very severe
mask-related side-effects were more likely to have a level of leaks above the abnormal threshold (rate ratio
1.13, 95% CI 1.01-1.27; p=0.0421).
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Pressure sores* 34% 10% I
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Mouth dryness _
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FIGURE 3 Incidence of non-invasive ventilation-related side-effects according to type of side-effect and its
severity. *: mask-related side-effect. PVA: patient-ventilator asynchrony.

Patients with mask-related side-effects were more likely to have a change in their respiratory management
following their elective review than those without side-effects (rate ratio 1.37, 95% CI 1.18-1.58;
p<0.001).

Mask-related side-effects: impact of mask type

Patients with an oronasal mask had lower control of daytime P,co, (6.1 (5.6-6.8) versus 5.9 (5.2-6.5) kPa;
p=0.007) compared to those with a nasal mask. Patients with an oronasal mask reported a higher overall
side-effects score than those with a nasal mask (5 (3-9) versus 4 (2-7); p=0.008). This difference was
driven by the mask-related side-effects score: 2 (1-4) for patients with oronasal masks versus 1 (0-3)
(p<0.001), as no difference was seen in the non-mask-related side-effects score (p=0.174). No difference
was seen in health-related quality of life (p=0.245), quality of sleep (p=0.945) nor adherence (p=0.693)
between patients with oronasal masks and those with nasal masks.

Bench study
Nasal masks were significantly more stable than oronasal masks on our bench model (p<0.001), at the

expense of an increased inspiratory effort required to trigger the ventilator (p=0.015) and a lower maximal
inspiratory pressure (p=0.015). The rate of asynchrony was lower with nasal masks (table 2 and figure 6).

Oronasal mask

Nasal mask

0 25 50 75 100
Proportion of patients (%)

[ Moderate to very severe side-effects [T No side-effects

FIGURE 4 Frequency of mask-related side-effects according to type of mask (p=0.023).
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FIGURE 5 Comparison of patients with moderate to very severe mask-related side-effects to those without:
a) daytime arterial partial pressure of carbon dioxide (P.co,), b) subjective sleep quality assessed by the
Pittsburgh Sleep Quality Index (maximal score: 28), c) Severe Respiratory Insufficiency (SRI) Questionnaire
(maximal score: 100) and d) daily use of non-invasive ventilation (NIV). Box-and-whisker plots present median
and interquartile range (boxes) with minimum-maximum range (whiskers).

TABLE 2 Results from bench test experiments regarding the pressure applied on the model’s skin, movements of the mask and leaks with a

comparison between oronasal and nasal masks

Oronasal masks Nasal masks p-value
Mean contact pressure (mmHg) 45,0£2.5 43.8+3.6 0.207
Inspiratory-expiratory contact pressure differential (mmHg) 3.6+2.0 2.8+2.3 0.040
Mean nasal contact pressure (mmHg) 44.4 (42.2-46.1) 32.3 (31.8-34.1) <0.001
Mask movement (mm) 2.03 (1.94-2.27) 0.24 (0.02—0.07) <0.001
Mean leaks (L-min~*) 41.16+4.25 34.46+3.27 <0.001
Maximal inspiratory pressure delivered by the ventilator (cmH,0) 24.6 (19.5-34.0) 24.2 (18.8-32.2) <0.001
Patient work of breathing (mJ) —6.13 (—3.35—--14.6) —9.37 (—3.89— —23.75) 0.204
Inspiratory flow preceding trigger of the ventilator (L-min™?) 8.84+4.71 9.42+4.85 0.067
Inspiratory effort required to trigger the ventilator (cmH,0) —4.98+1.91 —5.29+1.93 0.015
Triggering delay (ms) 171 (120-256) 199 (136-307) 0.064
Tidal volume generated to the artificial lung (mL) 8204238 812+209 0.592
Simulated patient-ventilator asynchrony (%) 2.1 (0.4-18.1) 0.2 (0.1-8.1) 0.012
Data are presented as mean+sp or median (interquartile range), unless otherwise stated.
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FIGURE 6 Results from the bench study: a) mean contact pressure, b) inspiratory-expiratory contact pressure differential, c) mean nasal contact
pressure, d) mask movement, €) mean leaks, f) maximal inspiratory pressure delivered by the ventilator, g) patient work of breathing, h) triggering
delay, i) inspiratory flow preceding trigger of the ventilator, j) inspiratory effort required to trigger the ventilator, k) tidal volume generated to the
artificial lung and |) simulated patient-ventilator asynchrony (PVA). Box-and-whisker plots present median and interquartile range (boxes) with
minimum-maximum range (whiskers).

Oronasal masks predominantly applied their contact pressure on the lower mandible compared to the rest
of the face (60% (52-67%) versus 40% (33-48%); p<0.001). By definition, nasal masks applied no
contact pressure to the lower mandible. We observed a correlation between the maximal inspiratory
pressure and the level of total leaks (p=0.592, 95% CI 0.427-0.718) when analysing all masks together
(p<0.001). Detailed performance data of each tested mask are available in the supplementary material.

Discussion

This large prospective observational study confirms that oronasal masks are more frequently prescribed to
patients receiving home NIV [4, 13, 14]. The proportion of patients with oronasal masks in our study
population, namely 84%, compares with previous reports [13, 14]. This is the first large-scale prospective
study documenting the prevalence of NIV-related side-effects. Among the patients, 82% reported
side-effects, with mask-related complications being particularly common; 47% of these patients described
moderate to very severe issues. This study also shows that in addition to being frequent, mask-related
side-effects are also clinically relevant in view of their association with poorer control of hypoventilation,
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worse quality of life and worse sleep quality. Importantly, our findings suggest that nasal masks may be
better tolerated than oronasal masks. The corresponding clinical results are corroborated by the bench
study, which shows that nasal masks are more stable than oronasal masks and are associated with a lower
level of leaks and a lower rate of asynchronies.

Studies addressing home NIV tolerance in general, and the specific issue of mask-related side-effects in
particular, are rare. A study by RiBeiro et al. [16] of 235 patients comparing the efficacy and tolerance of
home NIV according to its mode of initiation (in-hospital versus domiciliary) reported, as do we, a very
high frequency of side-effects. In their study, 46% of the patients reported mask-related pressure sores and
41% reported leaks. In spite of this high side-effects frequency (which did not differ according to the
mode of NIV initiation), patients considered their experience of NIV as positive, with perceived benefits
overcoming the negative impact of side-effects. Although the methodology used to identify side-effects
differs between the two studies, the proportion of significant side-effects that we report is similar to the
proportion reported by RiBeiro et al. [16]. Indeed, 48% of the patients in our cohort experienced moderate
to very severe side-effects and 18% reported severe to very severe side-effects. Nevertheless, and of
concern with respect to the favourable benefits/drawbacks balance described by RiBero et al. [16] in a
qualitative manner, we found that mask-related side-effects were associated with poorer control of
hypoventilation (p<0.01) as well as poorer quality of life (p<0.01) and poorer sleep quality (p<0.01).
Hence, to maximise the chances of obtaining optimal home NIV results regarding both classical and
emerging outcomes [23], our data suggest that mask-related side-effects should be systematically assessed
either using a dedicated questionnaire [15] or a generic NIV questionnaire [24], bearing in mind that such
a questionnaire does not assess all mask-related side-effects. Such assessment appears crucial when NIV is
ineffective, either from a gas exchange or from a quality of life/sleep point of view.

In addition to a higher rate of mask-related side-effects, we have shown that 60% of the contact pressure
generated by oronasal masks on our 3D printed head was applied on the lower mandible. This is in line
with clinical data published on patients with lone OSA for whom the use of oronasal masks is associated
with a higher level of obstructive events [25]. As 45% of our study population with chronic respiratory
failure also had comorbid OSA and given the obesity pandemic [26], the use of oronasal masks may have
a deleterious impact on upper airway management. These data further suggest that nasal masks should be
considered as a first-line interface in patients with chronic alveolar hypoventilation, in a manner similar to
what is done in patients with OSA [27].

As highlighted by our results, the choice of a NIV interface should not be overlooked and requires time.
Choosing an adequate interface is particularly important from the patient’s perspective. The choice of
interface should consider the patient’s morphology (facial and dental aspects), the anxiety related to having
a mask on the face, the patient’s communication needs and abilities, the patient’s ability to close the
mouth, and the level of pressure needed. Hence, even if our findings suggest trying a nasal interface first,
an individualised approach is needed for each patient as well as close follow-up. To facilitate such
follow-up, remote monitoring may be useful to provide data on the level of leaks and trigger an early
intervention [28, 29]. If studies have yet failed to show a benefit of telemonitoring in reducing leaks, this
may be because they did not include a more holistic approach assessing all NIV-related side-effects [30].

Our study has limitations. We acknowledge that its observational design restricts its interpretation. In
particular, this prevents us from implying causation between mask-related side-effects and suboptimal NIV
results. Some degree of under-reporting of NIV side-effects cannot be ruled out because most of the
patients were long-term home NIV users and some may have become used to some of the side-effects.
Yet, if anything, such a bias would have led to underestimation of an already high prevalence of
mask-related side-effects. Another limitation lies in the fact that we did not longitudinally evaluate the
dynamics of mask-related side-effects and of NIV benefits. We only used the first NIV elective review
undergone by a given patient for our analysis, thus we cannot exclude that both tolerance and efficiency
could have improved or worsened over time. Our study also included patients with OHS and OSA. Some
of these patients could probably have been treated with continuous positive airway pressure [31] and may
then have reported fewer side-effects with such treatment. We did not evidence any difference regarding
NIV use between patients reporting or not reporting side-effects. This might stem from perceived benefits
being sufficient for the patients to overcome the side-effect-related inconveniences. Our study was not
designed to assess the impact of side-effects on NIV management. However, the physicians in charge of
the patients were more likely to adjust ventilation settings and modalities in the presence of side-effects.
This suggests that these side-effects were considered clinically relevant. Our study also has strengths. To
the best of our knowledge it is the first study of this size on the topic, and the first to use a dedicated,
structured and comprehensive side-effects questionnaire. In part for this reason, the number of missing data
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is minimal. Most importantly, our clinical results favouring nasal masks over oronasal masks in terms of
side-effects are corroborated by our experimental bench results. Indeed, we have shown that nasal masks
were associated with lower leaks in our bench test. Leaks are a major contributor to NIV side-effects and
alter sleep quality in home NIV users [32]. However, leaks can occur because of mouth opening during
sleep in patients treated with nasal masks. In that case, a chin strap may be used to secure mouth closure in
patients with neuromuscular diseases or those who cannot maintain their mouth closed while being treated
[33]. As our bench test was based on only one morphology, our findings regarding the performance of the
masks may differ in patients with a different morphology. Another limitation of our study is the fact that
our bench results are not directly comparable to the clinical data as the settings used in the bench test were
different from those seen in the cohort.

Several explanations can be proposed to explain the predominance of oronasal masks over nasal masks for
home NIV in clinical practice. These include lack of data from clinical trials, all conducted with face
masks [14, 34]; carry-over from acute respiratory failure-related NIV initiation [13]; and ease of fitting an
oronasal mask when the time to spend with the patient is limited, particularly in the presence of suspected
mouth leaks, e.g. during home NIV initiation [34-36]. However, the clinical preference for oronasal masks
does not derive from the results of specifically designed studies. Indeed, no difference in terms of efficacy
or adherence was seen between the use of oronasal or nasal masks in two crossover trials [11, 12] nor in a
large systematic review and meta-analysis on individual participant data [14].

Conclusions

From our results, we submit that nasal masks can be used as a first-line interface in patients established on
home NIV (as is the case in patients treated for OSA) and should be tried instead of facial masks in
patients who report important mask-related side-effects. Upholding these positions will require prospective
randomised multicentre studies in patients under home NIV.
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