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Abstract

Background: Long-term mechanical ventilation (LTV) with non-invasive ventilation (NIV) prolongs survival in patients
with Neuromuscular Diseases (NMDs). Transition from paediatric to adult healthcare system is an undervalued and
challenging issue for children with chronic conditions on mechanical ventilation.

Methods: this retrospective study aims to compare issues of young adults in age to transition to adult care (≥ 15 years
old) affected by NMDs on NIV in two different Paediatric Respiratory Units in two different countries: Bambino Gesù
Children’s Hospital, Research Institute, (Rome, Italy) (BGCH) and the Paediatric Respiratory Unit of the Royal Brompton
Hospital (London, UK) (RBHT).

Results: The median (min-max) age at starting ventilation was significantly different in the two groups (16 years old vs
12, p = 0.0006). We found significant difference in terms of median age at the time of observation (18 (15–22) vs 17
(15–19) years, p = 0.0294) and of type of referral (all the patients from the BGCH group were referred to paediatric
services (n = 15, 100%), median age 18 (15–22); only 6 patients, in the RBHT group, with a median age 15.50 (15–17)
years, were entirely referred to paediatric service). We found different sleep-disordered breathing assessments 6 full
Polysomnographies, 7 Cardio-Respiratory Polygraphies and 2 oximetry with capnography (SpO2-tcCO2) studies in the
BCGH group, while all patients of RBHT group were assessed with an SpO2-tcCO2 study. All patients from both groups
underwent multidisciplinary assessment.

Conclusions: In conclusion, patients with NMDs on NIV in age to transition to adult require complex multidisciplinary
management: significant efforts are needed to achieve the proper transition to adult care.

Keywords: Neuromuscular disease, Transition to adult care, Long term ventilation, Non-invasive ventilation,
Neuromuscular disorders

Introduction
Neuromuscular disorders (NMD) comprise a heteroge-
neous set of diseases which are mostly clinically evident
during childhood. Chronic respiratory failure, sleep dis-
ordered breathing (SDB) and systemic disorders are the
major cause of morbidity and mortality [1, 2]. Since the
late 1990s the option of long term mechanical ventila-
tion (LTV) support and the improvements in standards

of care are allowing children with NMD to survive
throughout childhood [3–5].
Both non-invasive ventilation (NIV) and invasive me-

chanical ventilation (IMV) are therapeutic options that
can prolong survival in patients with severe muscular
weakness. Provision of long term non-invasive ventilation
support and the population of children who survive
reaching adulthood are exponentially increasing [6, 7].
New emerging genetic and molecular therapies are

extending survival of children with NMD as well as the
better management of complications. The increase of life
expectancy is having new and unexpected consequences.
These changes in natural history are accompanied by
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several new issues that have never been dealt with.
Smooth transition to adult care is certainly one of the
most challenging.
The transition from paediatric to adult healthcare

system, defined by Blum as “the purposeful, planned
movement of adolescents with chronic physical and
medical conditions from child-centered to adult-oriented
healthcare” [8], is one of the most undervalued and
challenging issues for children with NMD. The lack of
standardized programs has been pointed out in the litera-
ture and has been recognized as an important issue for
children with chronic diseases [9].
The recent consensus on standards of care in spinal

muscular atrophy (SMA) acknowledged that transition is
a challenging period for many patients with milder
forms of the disease and needs further attention [10].
Most commonly used clinical care recommendations

on Duchenne muscular dystrophy (DMD) management
do not include any focus about transition to adult care
services despite life expectancy of these patients having
increased over the years [11].
Some countries have made efforts to support transi-

tional care with policy documents. Some other countries
have no regulation at all, using local rules without any
formal plan for transition. There is a lack of attention by
different jurisdictions and little data in the literature about
issues of young adults affected by NMD on NIV who are
of age to transition to adult services. Moreover, there is
little information about the best clinical practices and
management of these patients during this period.
This study aims to provide a retrospective comparison

between two different Paediatric Respiratory Units in
tertiary care hospitals, in two different countries, that
are dealing with young adult patients affected by NMD
on NIV, focusing on their main issues. We provided a
retrospective analysis of patients affected by NMD,
evaluated in the last three years (2014–2016), on NIV
and in the age of transition to adult care in two insti-
tutions: the Respiratory Unit in the Royal Brompton
Hospital (London, UK) (RBHT) where a transition
programme starting from the age of 15 years old is in
place, and the Respiratory Unit Bambino Gesù Children
Hospital, Research Institute (Rome, Italy) (BGCH),
where there isn’t any transition plan.

Material and methods
In this retrospective case notes review we examined the
databases of the Paediatric Respiratory Care Unit
Bambino Gesù Children’s Hospital, Research Institute
(Rome, Italy) and of the Royal Brompton Hospital (London,
UK). All the patients were regularly followed by both
Paediatric Respiratory Care Units, with scheduled ad-
missions to titrate NIV and assess SDB with sleep studies.

We determined the number of patients aged equal or
older than 15 years who:

� Had a confirmed diagnosis of neuromuscular
disease;

� Were on long-term ventilation (LTV) with NIV
support (for at least 3 months);

� Were of the age to start transition to adult care
services.

We chose the age of 15 years old as the cut-off age
because in RBHT, the transition program starts from 15
years of age and above.
All data were obtained from clinical notes and no

identifiable patient data were included. The study was
conducted from the 1st of January 2014 to the 31st of
December 2016. We excluded from our analysis patients
whose data were incomplete or lost during the follow
up. Moreover, we excluded patients with an uncertain or
on-going diagnosis and patients on LTV with IMV.
The categories of information collected are listed in

Table 1.

Table 1 Summary of information gathered

● Date of birth

● Sex

● Ethnicity

● Date of evaluation

● BMI

● Diagnosis

● Overall admissions and admissions for sleep assessment during the
last 12 months

● Acute respiratory exacerbations during the last 12 months

● Chronic colonization (specify pathogens)

● Antibiotic prophylaxis

● Feeding

● Physiotherapy: N physio session/week, use of physio aids (cough
assistance, VEST, others)

● Pulmonary function evaluation: FVC Z score

● Age at initiation NIV

● Last sleep study: ODI 4%, mean SpO2, mean CO2%, time overnight
spent CO2 > 6.5 kPa, % time overnight spent SpO2 < 90%, AHI

● Time passed since previous sleep study (months)

● Mode of ventilation: and main NIV settings (IPAP, EPAP)

● Interface mask

● Time passed depending on ventilator assistance

● Multidisciplinary assessment

● Comorbidities

BMI Body Mass Index, VEST VEST airway clearance system, FVC Forced Vital
Capacity, ODI Oxygen Desaturation Index, AHI Apnea-Hypopnea Index, IPAP
Inspiratory Positive Airway Pressure, EPAP Expiratory Positive Airway Pressure
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Statistical ANALYS
We used Microsoft Excel 2016 to create a database and
Graphpad Prisma (version 7.03) to analyse data. Data
were expressed as median (range). Recorded variables
were compared using the t student test for unpaired
data. We used parametric testing when data assumed a
Gaussian distribution, and nonparametric testing when
data were not normally distributed. A p value < 0.05 was
considered statistically significant.
Ethical approval in both hospitals was not required for

this retrospective evaluation as all data were anonymised
and was part of service evaluation.

Results
Overall patient characteristics
We analysed the medical records of 18 patients from the
Paediatric Respiratory Unit of the Bambino Gesù Chil-
dren’s Hospital, Research Institute (Rome, Italy) (BGCH)
and 17 patients from the Paediatric Respiratory Unit of
the Royal Brompton Hospital (London, UK) (RBHT). All
records were cross referenced with the electronic patient
records in both groups. Three patients from the first
group were excluded: two of them had incomplete data,
one was lost to follow-up. Two patients from the second
group were excluded because their data were incomplete.
In the BGCH group we finally selected 15 children

with the following underlying neuromuscular diseases:
DMD (10, 67%), SMA type II (3, 20%), and congenital
myopathies (2, 13%). In the RBHT group we finally se-
lected: SMA type II (7, 47%), congenital muscular dys-
trophies (5, 33%) and congenital myopathies (3, 20%).

The median age at the time of observation was sig-
nificantly different in the two groups: 18 (15–22) vs 17
(15–19) years, p = 0.0294. Table 2 shows the overall
patient characteristics.

Transition to adult care
All the patients from the BGCH group were cared for by
paediatric services (n = 15, 100%), median age 18 (15–22).
In the RBHT group, 6 patients with a median age

15.50 (15–17) years, were entirely cared for by paediatric
service. Four patients were completing the transition
from paediatric to adult service, median age 17 (16–19)
years. Five patients were entirely cared for by adult ser-
vice, median age 18 (17–19) years. All the patients who
transitioned to the adult service had completed the
process within the 12months before our analysis.

Sleep disordered breathing (SDB) assessment
In the BGCH group, 6 patients underwent a full Polysom-
nography (PSG), 7 patients were assessed with a Cardio-
Respiratory Polygraphy (CR-Poly) and 2 patients were
assessed with a coupled transcutaneous monitoring of
SpO2−CO2 (SpO2-tcCO2 study). All patients from the
RBHT group were assessed with an SpO2-tcCO2 study.
Table 3 shows the results of the last sleep study in the two
groups carried out to follow-up SDB. All the patients of
both groups have undergone the sleep study on NIV.

Non-invasive ventilation settings
Table 4 summarizes NIV settings in the two groups.
BGCH group and RBHT group didn’t show any significant

Table 2 Comparison between the two groups in terms of general features, admissions and exacerbations during the last 12 months

Overall patient characteristics BGCH RBHT p value

Age, yearsa 18 (15–22) 17 (15–19) p = 0.0294

Ethnicity

White n (%) 15 (100%) 7 (47%)

Asian n (%) 0 7 (47%)

Black n (%) 0 1 (6%)

BMI, kg/m2a 18.71 (9.1–28.52) 16.45 (11.2–25.8) p = 0.2846

FVC, Z scorea −6.24 (− 8.03- -3.17) −6.93 (− 8.75- -3.89) p = 0.0441

Age at initiation NIV, yearsa 16 (15–20) 12 (5–18) p = 0.0006

Months on follow-upa 32 (3–158) 122 (44–162) p < 0.0001

(years) (2) (10)

Months on ventilationa 13 (3–67) 51 (3–159) p = 0.0198

(years) (1) (4)

Overall admissions/patient during the last 12 monthsa, n 1 (0–3) 1 (0–4) p = 0.7025

Admissions for sleep assessment/patient during the last 12 monthsa, n 1 (0–3) 1 (0–3) p = 0.8277

Acute exacerbations during the last 12 monthsa, n 0 (0–1) 0 (0–2) p = 0.3143
aMedian (minimum-maximum)
BMI Body Mass Index, FVC Forced Vital Capacity, (BGCH = Paediatric Respiratory Unit of the Bambino Gesù Children Hospital; RBHT = Paediatric Respiratory Unit of
the Royal Brompton Hospital)
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difference in terms of median IPAP 14 (8–21) vs 18
(10–25) cmH2O, p value = 0.0623. They showed sig-
nificant difference in the median EPAP setting: 4 (4, 5) vs
5 (4–7) cmH2O, p value = 0.0021.

Physiotherapy and chronic colonization
Thirteen patients (86%) from the BGCH group and eight
patients (53%) from the RBHT group were practicing a
chest physiotherapy protocol. In the BGCH group, one
patient performed chest physiotherapy only when un-
well; one other patient had voluntarily stopped any spe-
cific chest physiotherapy protocol. Seven patients from
the RBHT group (47%) had physiotherapy sessions only
when unwell. In both groups, the cough assist machine
was used by 7 patients (47%). One patient in the RBHT
group used a VEST airway clearance system.
In three patients (20%) of the BGCH group the cough

swab was positive for chronic colonization. All three
patients were colonized by Staphylococcus aureus, one

was also colonized with Klebsiella pneumoniae, and one
also with Candida albicans. Eight patients (53%) were not
tested for chronic colonization. Four patients (27%) had a
negative cough swab test. None of them was on treatment
with antibiotic prophylaxis until the last admission. In the
RBHT group one patient (7%) had a positive cough swab
for Staphylococcus aureus. Eight patients had a negative
cough swab (53%) and six patients (40%) were not tested.
Four patients (27%) were on antibiotic prophylaxis.

Comorbidities, multidisciplinary assessment and feeding
All patients from both centres underwent multidisciplin-
ary assessment. All patients from the BGCH group were
evaluated by different specialists during follow up admis-
sions. They were mostly evaluated by: physiotherapists
and cardiologists (100%), neuromuscular disorders spe-
cialists (86%), dieticians (47%), psychologists (47%), neu-
ropsychiatrists, endocrinologists, orthopaedics (20%) and
nephrologists (13%).
In the RBHT the multidisciplinary assessment was

mainly respiratory. All the patients had speech and
language therapist (SALT), physiotherapist and dietician
assessments in clinic. Two patients had a recorded neuro-
psychiatric assessment (13%); one patient had an endo-
crine assessment (7%) and one a urogenital assessment
(7%). We had records of seven cardiological referrals
(46%). However, data about multidisciplinary assessment
in RBHT group might be inaccurate because specialist
referrals are made outside to different hospitals and might
not be recorded in clinical notes in RBHT.
Among the patients of the BGCH group, only one (7%)

had enteral feeding via percutaneous endoscopic gastros-
tomy (PEG). In the RBHT group eight patients (53%) had
enteral feeding via PEG. One of them (7%) received both
oral and enteral feeding. Six patients (40%) had oral feeding.

Discussion
This retrospective case note review reports two different
experiences in two different countries, with different

Table 3 Comparison of last sleep study results between the two groups and time since the previous sleep study was performed in
the referral hospital

Last sleep study results. BGCH a RBHTa p value

Mean CO2 (n, KPas) 5.27 (4.6–6.3) 5.89 (4.16–7.89) p = 0.0596

Time spent CO2 > 6.5 KPas (%) 0 (0–35) 1 (0–100) p = 0.1715

Mean SpO2 (%) 97 (94–99) 97 (94–99) p = 0.8178

Time spent SpO2 < 90% (%) 0 (0–14.2) 0 (0–0.59) p = 0.3374

ODI 4% (events/h) 0.80 (0–6.5) 2.75 (0–10) p = 0.0757

AHI 0.5 (0–5.3) – –

Time since last sleep study (months) 7 (1–13) 8 (1–13) p = 0.6851
aMedian (minimum-maximum)
ODI Oxygen Desaturation Index, AHI Apnea-Hypopnea Index. (BGCH = Paediatric Respiratory Unit of the Bambino Gesù Children Hospital; RBHT = Paediatric
Respiratory Unit of the Royal Brompton Hospital)

Table 4 Comparison of NIV settings in the two groups. PSV =
Pressure Support Ventilation. VAPS=Volume Assured Pressure
Support

NIV features BGCH RBHT

Mode of ventilation

PSV n (%) 12 (80%) 15 (100%)

VAPS n (%) 3 (20%) 0

Interface

Nasal mask n (%) 10 (66%) 7 (47%)

Nasal pillows n (%) 3 (20%) 2 (13%)

Full-face mask n (%) 2 (14%) 6 (40%)

Daytime ventilator use

Nocturnal n (%) 14 (93%) 13 (86%)

12–20 h, n (%) 1 (7%) 2 (14%)

24 h, n (%) 0 0

(BGCH = Paediatric Respiratory Unit of the Bambino Gesù Children Hospital;
RBHT = Paediatric Respiratory Unit of the Royal Brompton Hospital)
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transition guidance, highlighting the issues of adoles-
cents with NMD on NIV who are of age to transition to
adult care.
Bambino Gesù Children’s Hospital does not have any

programme of transition from paediatric to adult ser-
vices. Most of the patients after 18 years old continue to
be followed-up by the Paediatric Respiratory team. All
the patients have periodic scheduled follow-up admis-
sions to assess SDB, nutrition, physiotherapy plan and
the other entire specialist referrals are performed during
the admission. In Royal Brompton Hospital all the
patients have periodic scheduled follow-up admissions
only for assessing SDB with a sleep study. Transition
programme usually consists of a first step made when
the patient is 15 years old or more; a letter is sent by the
paediatric respiratory physician as first referral to adult
services. The second step is a joint clinic between paedi-
atric and adult respiratory physicians. The last step is
the final clinic visit in the adult department and the first
sleep study in the adult Sleep and Ventilation Unit. It is
important to note that RBHT has a unique model of
care where patients potentially could be followed up
from birth to old age. Therefore, transition is within the
same hospital from paediatric to adult services. This
allows removing one of the main obstacles to good tran-
sition that is the lack of communication between the
adult and paediatric services. The structure of RBHT
allows adult services to take over young adults when
they are almost 17 years old. This specific feature could
explain our findings of different median age at the time
of the observation between the two groups: 18 (15–22)
vs 17 (15–19) (p = 0.0294). Moreover, 17 years old
patients in RBHT have fully or partially left paediatric
services, while they are continuing follow-up in paedia-
tric service in BGCH. The effect of this difference could
have economic, psychological, organisational impli-
cations and requires further prospective evaluation.
Previous studies on NMD have emphasized that NIV

is effective at correcting nocturnal hypoventilation and
usually well tolerated. NIV can help prevent respiratory
complications and prolong life. The overall survival for
neuromuscular patients on NIV is high, nevertheless the
rate of weaning is low [12–14]. In Italy in 2011 Racca et
al. reported 378 children requiring LTV. Patients af-
fected by NMD were a large proportion (187 patients,
49.5%). Among them, the use of NIV was preferred
when feasible (61%), especially for patients older than 11
[15]. These numbers are confirmed by Austrian (44% of
143 patients had NMD, and 35.7% on LTV were between
12 and 18 years old) [16] and Swiss surveys (41% of 32
patients had NMD) [17]. Chatwin et al. reported that
40% (181 patients) of their cohort (496 children) on LTV
with NIV have transitioned to adult services, with a high
prevalence of patients affected by NMD surviving after

sixteen years of age [18]. We found significantly different
age at starting NIV between the two groups: in the
BGCH group the median age was 16, while in the RBHT
group, patients started NIV earlier (12 years old). We
can explain this difference considering the different
underlying diagnosis and the different respiratory func-
tional impairment between the two groups: more DMD
in the BGCH group compared to more SMA type II in
the RBHT group and different FVC Z score (Forced
Vital Capacity) (− 6.24 vs − 6.93, p = 0.0441). As already
stated in the literature, DMD patients start requiring
mechanical ventilation support later than other neuro-
muscular patients [18].
In terms of respiratory management, British Thoracic

Society guidelines recommend at least one annual as-
sessment for sleep-disordered breathing in: a) children
who have a vital capacity of < 60% or who have symp-
toms of sleep apnoea/nocturnal hypoventilation or loss
of ambulation because of progressive weakness; b) chil-
dren who never attain the ability to walk; c) children
with diaphragmatic weakness [19]. The 2004 ATS Con-
sensus Statement suggested annual evaluations for SDB
by PSG or, if this is not possible, by overnight pulse-
oximetry recording with continuous CO2 monitoring
[20]. Polysomnography is expensive and not always feas-
ible, requiring overnight admission. The overnight pulse-
oximetry recording with continuous CO2 monitoring
showed good results in screening patients with overnight
hypoventilation. The two groups under our analysis
underwent different overnight sleep monitoring and did
not show significant impairment in terms of gas ex-
change on NIV. All the patients of the RBHT group were
assessed by SpO2-tcCO2 study while the majority of the
BGCH group patients underwent CR-Poly or full PSG.
We recognise that our samples are too small to

conclude which level of sleep assessment is necessary to
monitor patients with NMD on NIV. However, all the
patients of both groups showed good gas exchanges
during the night, without any hypoventilation on NIV.
All the patients of the BGCH group that have received
polygraphy or full PSG didn’t show any increase in
Apnea-Hypopnea Index (AHI). Our results suggest that
overnight pulse-oximetry recording with continuous
CO2 monitoring could be sufficient to monitor patients
with NMD on NIV, performing full PSG or sleep poly-
graphy only in selected cases and to assess SDB for the
first time, if feasible. Further studies are needed to eva-
luate which approach is more cost-effective. Timing of
follow-up sleep studies in both groups was similar (7–8
months).
We considered patients with milder forms of NMD,

not requiring tracheostomy, with NIV support since
early adolescence or shortly before. Our patients did not
show significant hypoventilation during the night with

Onofri et al. Italian Journal of Pediatrics           (2019) 45:90 Page 5 of 8



non-invasive ventilation support. Almost all patients
used NIV mainly during the night. Non-invasive
ventilation was delivered via nasal masks, nasal pillows,
oro-nasal masks or full-face masks. We observed a
preferential use of nasal mask and nasal pillows when
feasible, in both groups. As regards the ventilatory
settings, the main difference in the two groups was in
the use of EPAP, which was significantly higher in RBHT
patients. In the Italian group, in a small number of cases,
a target volume setting was used, while in the English
group all the patients were using PSV S/T mode. All this
data obviously could be affected by the different diagno-
ses and the worse lung function impairment of the
RBHT rather than BGCH group. The limited number of
patients does not allow a wider consideration about
trends in ventilator mode usage in the two countries.
We explored the other main requirements of these pa-

tients other than mechanical ventilation features. Young
adults with NMD often require intensive chest physio-
therapy plans and both groups have similar number of
physiotherapy sessions/week albeit more patients in the
RBHT do physiotherapy only when unwell (increased se-
cretions, acute exacerbations, increased work of breath-
ing or dyspnoea). The majority of the patients from both
centres have a specific physiotherapy plan involving
mostly respiratory and neuromotor rehabilitation, man-
ual cough assistance, use of cough assist machine and
use of air stacking techniques. Cough assistance is com-
monly used in patients with severe muscular weakness
and low cough peak flow [21]; the domiciliary usage of
this aid is the same in the two groups.
The prevention of respiratory infections is optimised

with the proper use of airway clearance techniques. The
use of antibiotic prophylaxis is more widespread in the
UK than in other countries such as Italy and our data
confirms this trend. However, at the moment, evidence
that antibiotic prophylaxis in certain groups of high-risk
children can reduce pneumonia, exacerbations, hospital
admission and mortality is inconclusive [22]. Our two
groups had few patients with chronic colonization, the
most frequent pathogen was Staphylococcus aureus.
A multidisciplinary approach is required for patients

with NMD. A skilled multidisciplinary team is important
not only in managing comorbidities but also to engage
patients and parents in the decision-making process dur-
ing the natural history of the disease [23]. Multidisciplin-
ary approach is likely to fragment during transition from
paediatric to adult care. In the two institutions, we found
different approaches. In BGCH, the multidisciplinary as-
sessment is done in the Respiratory Care Unit during
scheduled admissions for SDB assessment. It consists
most frequently of cardiologists, neuromuscular disor-
ders specialists, dieticians, psychologists. Any other re-
quired referral is made during the admission. RBHT is

specialist hostpital for the treatment and management of
lung and heart disease in paediatric and adult patients.
The Neuromuscular consultant is usually outside the
hospital. Inside the hospital physiotherapy, dietician and
Speech and Language Therapist assessments are guaran-
teed during clinic appointments or during admissions
for follow-up sleep study.
Our results in the two groups are consistent with the

main findings in the literature in terms of comorbidities.
Scoliosis is the most common comorbidity in patients
affected by neuromuscular disorders. The spinal deformity
usually rapidly progresses during growth: bracing or spinal
surgery when feasible are the first line therapies [24].
Dilated cardiomyopathy is one of the most serious and
often fatal complications of DMD [25]. Swallowing diffi-
culties, nutrition issues and gastrointestinal dysmotility
are more frequent in SMA patients [11]. As reported in
the literature in patients with DMD with prolonged sur-
vival, nephrolithiasis is associated in patients affected by
SMA or DMD [26]. Bone management is an important
issue for young adult patients with NMD. Lack of ambula-
tion, decreased mechanical loading forces are risk factors
for poor bone mineral density (BMD) and increased risk
of fractures. The use of corticosteroids for long-term treat-
ment is certainly another factor that could decrease BMD.
Endocrine assessment and evaluation of BMD is required
to identify effective interventions to prevent osteoporosis
and fractures and the initiation of treatments to increase
mineral bone density such as bisphosphonates, vitamin D
and calcium supplement [27, 28].
Adolescence is a difficult time for young adults with

disability. In both groups, psychological comorbidity was
present. Several patients were under treatment for anx-
iety and depression and our data confirm that mental
health requires special consideration in adolescents with
NMD [29]. The psychosocial domain should be carefully
considered in future guidelines especially considering
psychological issues of adolescence in patients with
chronic disability. It is crucial to consider the need for a
smooth process of transition to avoid undue psycho-
logical burdens for these patients and to involve them as
much as possible in occupational and leisure activities.
Our study has several limitations as it was retrospective

and we excluded unusable or missing data. The samples are
small, different in terms of underlying diagnosis, lung func-
tion and age. It is important however that our data show the
different management strategies in two different countries
highlighting the differences and similarities. Further pro-
spective multicentre studies are needed to deepen our un-
derstanding and to provide a more comprehensive analysis.

Conclusions
Our retrospective analysis shows that patients with
NMD on NIV require complex management in terms of
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multidisciplinary assessment, SDB evaluation, monitor-
ing of NIV settings, prevention of respiratory infections,
psychological and nutritional issues. Therefore, it is im-
portant to develop cost effective models to guarantee
that these aspects all come together, without any defi-
ciency during the process of transition. More inter-
national survey data are needed to evaluate the burden
of NMD adolescent patients on respiratory support in
different countries. Further prospective studies are
needed to evaluate the psychological and economic im-
pact of having (or not) a transition program in young
adults with NMD. In conclusion, providing a smooth
transition from paediatric to adult services is a very chal-
lenging task for jurisdictions, administrations, adult phy-
sicians and paediatricians but is imperative for patients
and their families.
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