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Abstract

Background:

Airway clearance (ACT) and lung volume recruitment (LVR) techniques are used to manage
bronchial secretions, increase cough efficiency and lung/chest wall recruitment, to prevent
and treat respiratory tract infections. The aim of the study was to review the prescription of
ACT/LVR techniques for home use in children in France.

Methods:

All the centers of the national pediatric noninvasive ventilation (NIV) network were invited to
fill in an anonymous questionnaire for every child aged <20 years who started a treatment
with an ACT/LVR device between 2022 and 2023. The devices comprised mechanical in-
exsufflation (MI-E), intermittent positive pressure breathing (IPPB), intrapulmonary
percussive ventilation (IPV), and/or invasive mechanical ventilation (IMV)/NIV for
ACT/LVR.

Results:

One hundred and thirty-nine patients were included by 13 centers. IPPB was started in 83 (60
%) patients, MI-E in 43 (31 %) and IPV in 30 (22 %). No patient used IMV/NIV for
ACT/LVR. The devices were prescribed mainly by pediatric pulmonologists (103, 74 %).
Mean age at initiation was 8.9 + 5.6 (0.4-18.5) years old. The ACT/LVR devices were
prescribed mainly in patients with neuromuscular disorders (n = 66, 47 %) and neurodisability
(n = 37, 27 %). The main initiation criteria were cough assistance (81 %) and airway
clearance (60 %) for MI-E, thoracic mobilization (63 %) and vital capacity (47 %) for IPPB,
and airway clearance (73 %) and repeated respiratory exacerbations (57 %) for IPV. The
parents were the main carers performing the treatment at home.

Conclusions:

IPPB was the most prescribed technique. Diseases and initiation criteria are heterogeneous,
underlining the need for studies validating the indications and settings of these techniques.



1. Introduction

Patients with diseases that may impair the respiratory muscle function or alter the chest wall
and lung mechanics, may present difficulties with airway clearance and/or cough efficacy [1-
5]. This exposes to an increased risk of respiratory infection which may be the consequence of
the inability to clear proximal or peripheral airway secretions because of muscle weakness,
and/or repeated aspiration due to bulbar muscle dysfunction, and/or lung hypoventilation with
collapsed lung areas [1, 6-8].

Airway clearance techniques (ACTs) are used to clear bronchial secretions, or assist or
“replace” the cough function, and can be performed either by manual respiratory
physiotherapy, or using specific devices, or both [3]. Proximal ACTs aim to augment cough
efficiency by supporting the inspiratory phase, the expiratory phase or both [1]. Peripheral
ACTs aim to increase secretion mobilization from the peripheral airways to the central
airways, and improve ventilation. Some of these techniques have the advantages to be feasible
in non-cooperative patients [1, 7 ,9].

On the other hand, lung volume recruitment (LVR) techniques are used to increase alveolar
recruitment and maintain lung and chest wall elasticity, in order to prevent respiratory tract
infections, pulmonary atelectasis and ideally slow pulmonary function decline [1, 3, 8]. LVR
can also be used as an inspiratory support to enhance cough efficacy [3, 8].

Several guidelines have been proposed to manage the respiratory airways in pediatrics, mainly
for neuromuscular diseases (NMD) or pulmonary diseases (Pulmo) [3-5, 9-16]. However,
recommendations are lacking regarding the indications and efficacy of home ACT/LVR in
other disorders.

Only a few studies reported the use of some ACTs and LVR techniques in monocentric,
multicentric or nationwide populations [2, 17, 18]. However, to our knowledge no study
assessed the use of the different home ACT/LVR devices in a nationwide population. In
France, the number of children that may require ACT/LVR and their disorders are not known.
The aim of our study was to review the prescription of ACTs and LVR techniques, using
specific devices at home, in the different centers of the French pediatric noninvasive
ventilation (NIV) network, with the analysis of the initiation criteria, techniques, and settings
of the devices in pediatric populations. We thought it was valuable to collect these data to
better understand the national clinical practice, identify the populations using these devices,
and potentially consider to propose French recommendations.



2. Material and methods

This study is a national prospective survey performed among the centers of the French
national pediatric NIV network which gathers 28 pediatric university hospitals distributed
among 24 cities [19]. All the centers were invited to fill in an anonymous questionnaire for
every child aged <20 years who started a treatment with a device for ACTs and/or LVR
within a 1-year period, between June 2022 and June 2023. Some young adults aged 18-20
years who were still followed in these centers since childhood, and who could not be followed
by adult centers or were not yet transitioned, were also included. The survey was addressed to
the physicians and respiratory therapists who follow patients with respiratory infections.

The mechanical ACT/LVR techniques consist of devices that deliver mechanical in-
exsufflation (MI-E), intermittent positive pressure breathing (IPPB), intrapulmonary
percussive ventilation (IPV), and/or devices for invasive mechanical ventilation (IMV)/NIV
with settings for respiratory physiotherapy.

The questionnaire, which consists mainly on multiple choice questions and few items with
open ended questions, comprised the following information: date of birth, gender, primary
and secondary diagnosis, main therapies related to the disease, investigations performed
before the treatment initiation, criteria that led to the decision for the treatment, type of device
and interface used, prescriber, prescribed settings, daily and weekly recommended usage, use
of additional equipment such as abdominal girdle and/or supplemental oxygen therapy, and
additional treatments such as NIV or IMV and mouthpiece ventilation (MPV), and the carers
involved in the treatment use. The data were collected from the clinical charts.

The investigations that could be performed before the ACT/LVR initiation included
poly(somno)graphy (P(S)G), nocturnal gas exchange, pulmonary function tests (PFT), peak
expiratory flow (PEF), cough peak flow (CPF), maximal static respiratory pressures (MRP),
chest X-ray, or others.

The primary conditions leading to the prescription of ACT and/or LVR were grouped into 6
main diagnostic groups: NMD, neurodisability (Neurodis), scoliosis, Pulmo (i.e. lung
diseases), thoracic diseases (Tho), spinal cord injuries (SCI), metabolic diseases (Metabo),
and other disorders (Other). The questionnaires were centralized and analyzed by the NIV
center of Necker hospital, in Paris. The study was approved by the institutional board
(CERAPHP Centre) on June 2022, and all the patients aged >6 years and the parents gave
their informed consent.



Descriptive statistics summarized the patient’s characteristics and all the data related to the
treatment.

Table 1
Patients’ characteristics according to the type of ACT and LVR devices.
All (n= MLE (o= IPPB (o = IPV (n = 30)
139) 43) 83)
Age at initiation 9+6 9+ 6 9+6 5+6
(years) (0.4-19) (0.4-17) (0.4-19) (0.5-18)
M/F. n (24) 79 (57 24 (56 50 (60 16 (53
34),/60 (43 %)/19 (44 36),/33 (40 94)/14 (47
%) ) %) %)
Primary disorder. n (%)
NMD 66 (47 %) 29 (51 %) 47 (57 %) 5 (17 %)
Neurodis 37 (27 %) 17 (40 %) 8 (10 %) 19 (63 %)
Scoliosis 12 (9 %) 0 12 (14 %) 1]
Pulmonary 7 (5 %) 0 304 %) 4 (13 %)
Thoracic® 7 (5 %) 0 7 (B %) li]
sCI 5 (4 %) 2 (5 %) 4 (5 %) 0
Metabo 4(3 %) 2 (5 %) 1(1 %) 2 (7 %)
Other disorders 1{1 %) 0 1 (1 %) o
Therapy for primary disease, n (%)
None 113 (81 %) 30 (70 %) 65 (82 %) 25 (83 %)
Gene therapy 11 (8 %) 5(12 %) & (10%) 1(3 %)
SMA
MNusinersen 403 %) 2(5 %) 3 (4 %) 1103 %)
Risdiplam 3 (2 %) 2 (5 34) 1 (1 %) 1(3 %)
Corticosteroids 201 %) 1 (2 %) 101 %) 1]
Other” 6 (4 %) 3 (7 %) 2 (2 %) 2(7 %)

Data are presented as mean + standard deviation (range), or numbers (per-
centage of patients).
Abbreviations: ACT, airway clearance technique; LVE, lung volume recruioment;
MI-E, mechanical in-exsuftlation; IPPB, intermittent positive pressure breathing;
IPV, intrapulmonary percussive ventilation; M, male; F, female; NMD, neuro-
muscular disorders; Meurodis, neurodisabilicy; Pulmonary, pulmonary disor-
ders; Thoracic, thoracic diseases; SCI, spinal cord injuries; Metabo, metabolic
diseases; SMA, spinal muscular atrophy.

* Poland syndrome.

® Inhaled corticoids, bronchodilator, amifampridine, alglucosidase alfa, or
ricuximab.

3. Results

3.1. Patients and devices

One hundred and thirty-nine patients were included by 13 centers within the study period
(Online Table 1). Some centers did not include patients, because the devices were not



indicated in their population of patients. Some patients were not included because of
organizational issues. IPPB was started in 83 (60 %) patients, MI-E in 43 (31 %) patients and
IPV in 30 (22 %) patients (Table 1). No patient had IMV/NIV with settings for ACT/LVR.
Seventeen (12 %) patients were started on 2 techniques: 10 had a MI-E and IPV, and 7 had a
MI-E and IPPB. Most of these 17 patients had spinal muscular atrophy type 1 or 2, or
encephalopathy. The prescription of the devices was variable among centers (Table 2).

Table 2
Prescription of the ACT/LVR devices per center.
Center  Number of devices ACT/LVE devices (n, %)
prescribed
IPFE (n = MI-E (n = IPV (o =
83) 43) 30)
1 35 16 (46 %) 5 (14 %) 14 (40 %)
2 18 18 (100 %) 0 0
3 17 5 (29 %) 4 (24 %) B (47 %)
4 14 11 (79 %) 1 (7 %) 2 (14 %)
5 13 7 (54 %) 6 (46 U4) ]
6 13 3 (23 %) 6 (46 U4) 4(31 %)
7 12 2 (17 %) 9 (75 %) 1 (8 %)
8 9 5 (56 %) 3 (33 %) 1{11 %)
9 8 6 (75 %) 2 (25 %) ]
10 6 1(17 %) 5 (83 %) ]
11 5 5 (100 %) 0 ]
12 5 3 (60 %) 2 (40 %) ]
13 1 1 (100 %) 0 0

Data are presented as numbers and percentages of ACT/LVR devices prescribed
in each partdcipating center.

Abbreviations: ACT, airway clearance technique; LVR, lung volume recruitment;
MI-E, mechanical in-exsufflation; IPPB, intermittent positive pressure breathing;
IPV, intrapulmonary percussive ventilation.

The majority of patients (109, 78 %) had no prior ACT and/or LVR device, while 14 (10 %)
patients had already an IPPB, 10 (7 %) patients had a MI-E, 4 (3 %) patients had NIV for
physiotherapy and 2 (1 %) patients an IPV. The devices were prescribed mainly by a pediatric
pulmonologist (103, 74 %), followed by a pediatric neurologist (24, 17 %), and a pediatric or
adult rehabilitative physician (7, 5 %). Only one new device was prescribed per patient even
in case of the initiation of 2 ACT/LVR techniques, as some devices combine 2 modalities
(MI-E and IPPB or MI-E and IPV).

Table 1 presents the main characteristics of the patients according to the type of device. The
ACT/LVR devices were mainly prescribed in patients with NMD (n = 66, 47 %), followed by
Neurodis patients (n = 37, 27 %) and patients with scoliosis (n = 12, 9 %). Mean age at



initiation was 8.9 + 5.6 (0.4-18.5) years old. The patients on IPV tended to be slightly
younger than the others.

Twenty-nine patients were younger than 3 years old (16 were started on IPPB, 7 on MI-E and
9 on IPV), among which 6 were younger than 1 year old (2 were started on IPPB, 2 on MI-E
and 3 on IPV). They had mainly NMD (spinal muscular atrophy (SMA) type 1 or 2,
congenital myopathy) or thoracic diseases (Poland syndrome).

MI-E was prescribed preferentially in NMD and Neurodis patients, IPPB preferentially in
NMD and scoliosis, and IPV in Neurodis, NMD and Pulmo patients. Most of the patients
(113, 81 %) had no specific therapy for their primary disease, while 11 (8 %) patients
received gene therapy for SMA.

Table 3
Investigations and initiation criteria for ACT and LVE. reatments.

MLE (o = IPPE (n = PV (o =

43) 83) 30)
Investigations, n (%)
Lung function tests 13 (30 %) 53 (64 %) 0
MNocturnal gas exchange 18 (42 %) 20 (24 %) 9 (30 %)
Chest X-ray 17 (40 %) 21 (25 %) 13 (43 %)
PEF/CPF 8 (19 %) 13 (16 %) 0
Maximal static respiratory pressures 6 (14 %) 6 (7 %) 0
Poly{somno)zraphy 3 (7 %) 6 (7 %) 1 (3 %)
None 14 (33 %) 10 (12 %) 11 (37 %)
Initiation criteria, n (%)
Clin. Cough assistance 35 (B1 %4) 8 (10 %) & (27 %)
Clin. Airway clearance 26 (60 %) 20 (24 %) 22 (73 %)
Clin. Repeated respiratory 20 (47 %) 11 (13 %) 17 (57 %)

exacerbations

Clin. Following ICU admission T (16 %) 1 (1 94) 4 (13 %)
Clin. Thoracic mobilizarion 1 (2 %) 52 (63 %) 1 (3 94)
Lung function test — VC 5 (12 %) 39 (47 %) 0
Clin. Atelectasis prevention 2 (5 %) 22 (27 %) 3 (10 %)
Clin. Atelectasis trearment 2 (5 %) 2 (2 %) 5 (17 %)
Lung funection tests — Other® 0 16 (19 %) 0
PEF/CPFF 3(7 w) 4 (5 %) 0
Maximal static rezpiratory pressurez 3 (7 %) 5 (6 %) 0
Prior to arthrodesis 1 (2 %) 14 (17 %) 3 (10 %)
Other 4 (1 %) 4 (5 %) 1(3 %)

Data are presented as numbers (percentages of patients).
Abbreviations: ACT, airway clearance technique; LVR, lung volume recruitment;
MI-E, mechanical in-exsufflation; IPPB, intermittent positive pressure breathing;
IPV, intrapulmonary percussive wventilation; PEF, peak expiratory flow; CPF,

cough peak flow; Clin., clinical indication; VC, vital capaciry.
# All tests performed were supine vital capacity.



3.2. Investigations and initiation criteria

A total of 227 investigations were performed prior to the treatment initiation. Fifty-nine (42
%) patients had one investigation, 26 (19 %) patients had 2 investigations and 17 (12 %)
patients had 3 investigations. The main investigations performed were nocturnal gas exchange
recording (42 %) and chest X-ray (40 %) in patients started on MI-E, PFT (64 %) for IPPB,
and chest X-ray (43 %) for IPV (Table 3).

The main initiation criteria were cough assistance (81 %) and airway clearance (60 %) for MI-
E, thoracic mobilization (63 %) and vital capacity (VC; 47 %) for IPPB, and airway clearance
(73 %) and repeated respiratory exacerbations (57 %) for IPV (Table 3).

Mean VC in patients started on IPPB was 1.11 + 0.62 (range 0.14-2.40) L and 60 £ 26 (range
13-118) % of predicted value.

3.3. Settings and other therapies

Table 4 summarizes the settings and conditions during the ACT/LVR device usage. The
settings were adapted mainly by a respiratory physiotherapist alone (84 %), or by a physician
alone (10 %).

For MI-E, mean expiratory pressure was higher than mean inspiratory pressure (Online Fig.
1), and mean expiratory time was higher than mean inspiratory time. Maximal pressures did
not exceed 40 cmH20. Automatic mode was the most prescribed (84 %), and oscillations
were rarely used (12 %).

For IPPB, maximal pressures were set at 40 cmH20 (Online Fig. 1). Automatic mode was the
most prescribed (67 %), and nebulization was rarely performed during the session (7 %).

For IPV, maximal pressures were set at 35 cmH20. Two or 3 different frequencies were set
for the same session in 9 (30 %) patients, while the majority had only one frequency set.
Nebulization was not prescribed, except for one patient.

Only one patient used oxygen during the treatment, because of a pneumopathy. The oronasal
mask was the most common interface, while the mouthpiece was used only for IPPB in 41 %
of the patients. Twenty-two percent of the patients used an abdominal girdle during the
sessions, mainly during IPPB, and mainly in NMD patients. All the centers prescribed an
abdominal girdle when appropriate.



Table 4

Settings and condibions of usage of ACT and LVER devices.

All (m = 139) MI-E(n= IPPB (n=83) IP¥Vin=30)
43)
Sartings" Pressures PI22+7 23+ 614, 27+ 712,
{cmH,0) (10, 400 40) 35)
PE-26 +7
(—42 —10)
Airflow (lpm) 20+ 618, 300
Time (zec) Ti1l.7 £ 05
(1.0, 3.5)
Te 20 + 0.6
(1.0, 4.0
Tp 0.9+ 05
(0.0, 2.00
Frequency S66 + 182
{epm] (300, 780)
325+ 79
(200, 4500
244 + 50
(150, 300)
Orthar Auto: n = 36 Bexp mim n Mebu:n=1
(04 %) = 68 (82 %) (3 %)
Auto: n= 56
(67 &)
Qi n=5 Nebuwn= 6
(12 %) (7 %a)
Conditions during deviee use, n (%)
Oxygen 1 0 1! ]
therapy
Abdominal 31{22%) 5019 %) 23 (28 %) 1103 %)
glrdle
Oronasal 102 (73 %) 41 (95 32 47 (57 %) 30 (100 %)
mask
Mouthplece 34024 %) 4] 34041 %) 4]

Data are presented az mean 4+ standard dewviation (range), or numbers (per-

centage of patients).

Abbreviations: ACT, airway clearance techmique; LVR, lung volume recruitment;
MI-E, mechanical in-exzufflation; IPPB, intermittent positive pressure breathing;

[PV, mntrapulmenary percussive ventilation; Pl, mmspiratory pressure; PE, expi-

ratory pressure; Ti, Inspiratory ime; Te, expiratory time; Tp, pause tme; Auto,
automatic mode; Oseill, oscillations; Rexp min, minimal expiratory resictance;

Nebu, nebulization.
® Ten mussing data for MI-E and for [PV.
" The patient had a pneumopathy.

Thirty-two (23 %) patients were already treated with long term nocturnal NIV or continuous
positive airway pressure (CPAP), and 3 (2 %) were treated with IMV. Two other (1 %)
patients had a tracheostomy without IMV. Six (4 %) patients had oxygen therapy and none
used daytime MPV. The ACT/LVR devices were started concomitantly to nocturnal
CPAP/NIV in 6 patients, or 17 £ 22 months after in 26 patients, and concomitantly to IMV in

1 patient or after IMV in 2 patients.



3.4. Usage and carers

Online Table 2 presents the recommended usage indications for the 3 devices. MI-E was
recommended mainly on a needed basis daily (53 % of patients) and as often as needed during
the week (58 %), while IPPB and IPV were recommended everyday (46 % and 37 %,
respectively), once a day (92 % and 80 %, respectively).

The parents were the main carers who were performing the treatment at home (83 % of the
patients), and they were the only carer for 57 % of the patients (Online Table 3). A respiratory
physiotherapist performed the treatment either at the patient’s follow-up care center (22 %) or
at home (18 %). The respiratory physiotherapist was the only carer for only 16 % of the
patients.

4. Discussion

Our prospective study analyzed the French practice of ACT and/or LVR techniques in
pediatrics within tertiary university hospitals. During the study period, home ACT/LVR was
initiated in 139 patients within 13 of the 28 centers of our national pediatric NIV network.
The main patients’ diseases were NMD, Neurodis and scoliosis. IPPB was the most
prescribed technique, mainly for thoracic mobilization and LVR. The different devices could
be started at a very young age, they were set mainly by a respiratory physiotherapist at the
hospital, for a use principally at home by the parents.

To our knowledge, no study has reported the ACT and LVR indications and usage for
children at home in France. Despite the limited number of disorders for which the French
Health Insurance allows the reimbursement for the prescription of the devices (only for IPPB
and MI-E), our findings highlight the fact that children with different disorders may
necessitate an ACT/LVR device.

The number and type of devices prescribed by each center were different. However, our study
showed that IPPB was the most prescribed technique (60 % of the patients), and could be used
in very young children. IPPB was prescribed mostly for chest and lung expansion or to
prevent atelectasis, and as an inspiratory assistance for coughing only in a few patients. IPPB
was also prescribed in a few patients prior to spinal fusion surgery.



We did not report the short-term effects of IPPB on VC or the number of respiratory
infections, as it was not the aim of the study. Only a few studies investigated the effects of a
single session or regular use of IPPB for LVR, mainly in NMD [8,20-22]. But, according to
the literature, the short-term or long-term benefits of LVR techniques, including IPPB, are
still controversial [8]. The limited number of studies on IPPB may be explained by the fact
that different techniques may be used for LVR [8]. To our knowledge, no study has evaluated
the benefit of LVR prior to spinal surgery. Moreover, the optimal timing to start regular LVR
is currently unknown and may differ according to the diseases [23]. In our study, the most
common recommended usage for IPPB was once a day for a duration of 20 min. In the same
way, there is a lack of guidelines regarding the optimal settings and recommended duration of
use for LVR techniques. Regarding the role of IPPB/LVR for assisted inspiration prior to
coughing, some studies reported that these techniques are effective to improve cough
efficiency [1,9,24]. However, IPPB is not the first indication for assisted inspiration in
children in France, probably because of the lack of convenience and the costs.

MI-E was prescribed in 31 % of the patients, comprising very young children. As in other
studies [17,18], greater exsufflation pressures than insufflation pressures were usually set,
with increased pressures with age (Online Fig. 1). Greater exsufflation than insufflation times
were also usually set. Moreover, the devices were most often used with the automatic mode.
However, in patients with neurodisability, exsufflation pressures were indeed higher than
insufflation pressures ([1 25 £ 6 vs 21 + 7 cmH20), but mean exsufflation and insufflation
times were similar (1.8 £ 0.4 vs 1.8 + 0.6 s). Hov et al. [6] reported recently in children with
neurodisabilty (including NMD), that symmetric settings resulted in better CPF, but that
asymmetric or personalized settings led to better comfort scores. In the present study, we did
not assess the comfort or CPF during MI-E, but the settings were adapted clinically and on the
subjective comfort of the patient, as suggested by Hov et al. [6]. Some studies have given
some guidance to adapt the settings for MI-E, but principally for NMD patients [25,26].
Guidelines are lacking for the chronic care of other populations, such as patients with
neurodisability in whom MI-E may not be always recommended and pressure settings should
be carefully adapted. Very few patients had a measurement of CPF, VC or MRP prior to MI-E
initiation. However, as MI-E was used in many Neurodis patients, voluntary measurements
may have been unfeasible. Moreover, in our study we did not report CPF measurements
during the MI-E sessions. However, CPF was not found to correlate with the pressures
required for an effective cough, questioning the real utility of CPF measurements to guide MI-
E settings [17,27]. Other measurements such as electrical impedance tomography or pressure-
flow curves could be helpful to better adapt MI-E settings, but further investigation is
necessary to validate their value [26-28].

IPV was prescribed in 22 % of the patients, mainly to clear distal secretions in Neurodis
patients. Interestingly, IPV was used less frequently than IPPB to prevent atelectasis [7]. To
our knowledge, only one French study proposed some guidance for the settings of IPV [29],



but not for recent IPV devices. The lack of guidelines may be explained by the fact that this
technique is not commonly used worldwide, and by the limited number of studies with small
sample sizes [7].

Only 25 % of the patients were treated with home long term mechanical ventilation, and for
more than half of the patients, home mechanical ventilation was not considered. None of the
patients used home mechanical ventilation device for LVR or assisted inspiration for
coughing, and only 3 % of the patients already had a “respiratory physiotherapy” program on
their NIV devices. These findings highlight the fact that ACT/LVR techniques are most often
prescribed independently of an IMV/NIV treatment. ACT/LVR should be always considered,
when appropriate, in patients not candidates for mechanical ventilation or in whom it is
contraindicated, in order to prevent respiratory infections [1, 3].

The parents were the only career using ACT/LVR techniques in 57 % of the cases, which is
representative of the real-life management of many children requiring ACT/LVR in France,
either for practical reasons or because the parent can optimally manage the airway secretions
or the LVR on his/her own. But this also probably highlights the lack of “home” respiratory
physiotherapists trained to be able to use these devices in France, in order to lower the burden
on the family carers.

Our study has several limitations. First, the number of patients is rather small, and all the
patients were not included in the study due to logistical problems in some centers. Second, the
diseases of the patients who were initiated on ACT/LVR may vary according to the centers
due to the local recruitment of patients, with a center effect in some cases. Third, we did not
analyze the center effect on the type of ACT/LVR device prescribed according to the
initiation criteria and/or pathology, as the number of patients per center was too small.
Therefore, our study did not allow to discuss the best indications and settings for the different
devices. Fourth, this study analyzed only the initial prescription, without information on the
real objective use of ACT/LVR, as many devices do not have adherence reports. Finally, the
immediate effects of ACT/LVR or their long-term impact on the number of respiratory
infections/exacerbations or hospitalizations were not reported, as it was not within the
objectives of our study. We also did not gather the secretion burden and qualitative benefice
of ACT/LVR devices.



5. Conclusions

This study shows that IPPB is the most common prescribed ACT/LVR technique in children
at home in France, followed by MI-E and IPV. The age, diseases, and the initiation criteria are
extremely heterogeneous, which makes it difficult to draw recommendations based on the
French practice of these techniques. ACT/LVR devices may be successfully used in young
children and children with neurodisability, even in case of poor cooperation. Simple
measurements of interest using tools such as electrical impedance tomography, optoelectronic
plethysmography, or pressure-flow curves, should be further investigated to guide the best
settings of ACT/LVR techniques. Prospective studies are required to validate the indications,
best timing and settings of the different ACT/ LVR devices in children according to their
diseases, and to assess their efficacy.
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