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TreatRepeat® 
The Clearway 2 is the second-generation MI-E device  
from Breas. It incorporates the latest technology to bring 
effective and accurate treatment for patients requiring 
airway clearance and cough assistance.

ADVANCED TITRATION TECHNOLOGY

• Unique to the Clearway 2 – TreatRepeat®

• Intuitive touchscreen user interface

• Hand-held remote manual switch with start/stop function

MULTIPLE MODE OPTIONS
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• Manual mode

ENHANCED PATIENT SYNCHRONY
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THE PLACE OF TELEHEALTH

What lessons can be 
drawn from the COVID-19 
pandemic for the follow-up 
of patients with chronic 

respiratory failure at home?

Act for the health 
and quality of life of all

FIND OUT 
MORE ABOUT 
OUR SERVICES

www.agiweb.net

Attend our symposium

Or meet us at booth 17

in Forum 1 

March, 3rd 2022 

5:30 pm to 7 pm 



GENERAL INFORMATION

REGISTRATION DESK

The Registration Desk is located at the entrance of 
the Palais and will be open:

March 3rd : 11:30 – 19:00 
March 4th : 08:00 – 19:00 
March 5th : 08:00 – 16:00 BADGES

Participants are kindly requested to wear their ba-
dge. Conference badges are required for entrance 
into the Congress Center.

ORAL PRESENTATIONS

Oral presentations will take place on March 4th 
(10:00-10:30 and 15:30-16:00) and March 5th 
(10:00-10:30) in Forum 1. 

EXHIBITION AREA

Take time to visit the exhibition staffed by represen-
tatives of major suppliers in the field of respiratory 
care. They will welcome your visit, questions, or 
suggestions.

March 3rd : 13:00 – 19:00 
March 4th : 08:30 – 19:00 
March 5th : 08:30 – 16:00

LUNCHES

No official lunches or coffee breaks are provided. A 
bar is opened in the exhibition hall (beverages, co-
ffee, sandwiches). There are restaurants and stores 
close by.

Download the app! 

Follow us! 

POSTERS

Posters are located in Level -2.

Presenters can hang them on March 3rd from 12:00 
to 19:00 and remove on March 5th the end of the 
congress.

Please find the abstract book at the very end of this 
program. You will also find the abstracts in PDF on 
the virtual platform of the congress. 

SPEAKERS PREVIEW ROOM

The Speakers room is located on Level -2, inside the 
Exhibition Area room (Forum 2). In person speakers 
are requested to hand over their presentations at 
least two hours before their sessions for final chec-
ks.

@jivdercalyon

https://twitter.com/jivdercalyon


When: Friday, March 4 Time: 17:30-19:00 (CET) Room: FORUM 1

MB 2/8/22 MCI 4111401 v00

Ventilating the COPD patient from hospital to home

Transcutaneous CO2 monitoring for NIV titration in COPD 
Prof. João Carlos Winck (Portugal)
Affiliated Professor, Faculty of Medicine, Porto University, Portugal
Senior Consultant in Respiratory Medicine
Secretary of Assembly 2 Respiratory Intensive Care ERS

Setting NIV in hypercapnic COPD from hospital to home:  
role of waveform monitoring and hybrid ventilation 
Prof. Annalisa Carlucci (Italy)
Pulmonologist, Pulmonary Rehabilitation Unit, Istituti Clinici Scientifici Maugeri-Pavia
Department of Medicine, Insubria University Varese-Como

AVAPS-AE technology and related applications 
Julie Yarascavitch (US)
Senior Clinical Marketing Manager Global, Hospital Respiratory Care – Philips

JIVD-ERCA 2022:  
Join our symposium
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Tools for chronic NIV
Choosing the right interface for NIV in 
patients / Choosing the right ventilator 
for NIV in patients / What are the main 
outcomes to monitor during NIV

 
 

Ethical considerations
When to start ventilation: ICU admissions 
/ Family, carer and staff in hospital setting 
preparing for treatment withdraw / How to 
withdraw treatment

 
 

Ventilatory support in children
How do you manage newborn with an 
immaturity of the respiratory centre / Su-
ggested: NIV in children to trigger or not to 
trigger? / When it gets tricky, do we have 
to trachostomize?     

 

Airway clearance at home with invasive 
and non invasive ventilation
 

March 3rd, 2022

Acute and Chronic NIV. Where have we 
come from; what have we learnt?
Welcome / NIV acute and chronic strate-
gies: Where do we come from? What have 
we learned?

Respiratory problems and Covid-19: 
what have we learnt
Acute COVID and the lung: physiopatho-
logy of hipoxemia: Should be intubated / 
Ventilatory support in acute COVID: IMV, 
NIV, High Flow Oxygen, Prone position? / 
Long-term respiratory problems post-CO-
VID

Respiratory muscle training: physiology 
& new applications
Assessment of respiratory muscle function 
in NMD / Respiratory muscle training and 
re-education / Ultrasound and assess-
ment of respiratory muscles

S 
T. CL 

Emerging therapies in NMD
Gene and pharma therapies in NMD / 
Impact of new therapies on breathing in 
NMD / Chest physiotherapy and NMD 
patient: “What’s new doc?”

 
 
 

Supporting patients & carergivers: What 
do they really need?
Supporting patients and carers: What do 
they really need? / Communication strate-
gies - conversations / Using social media 
to empower clinicians and patients

ST. CLAIR 3  Workshop Highli

Simulation and physiology of ventilation 
(NIV & MV)

FORUM 1  FORUM 3 ST. CLAIR 1  ST. CLAIR 2 ST. CLAIR 3

SYMPOSIUM

What lessons can be drawn from the 
COVID-19 pandemic for the follow-up of 
patients with chronic respiratory failure 
at home – The place of telehealth?
Sponsored by AGIR À DOM 
 

SYMPOSIUM

HFT Today: New clinical research and 
practice
Sponsored by RESMED

13.00h

 

14.00 - 15.30h
 
 
 
 
 

 
 
 
16.00 - 17.30h

17.30 - 19.00h



Cardiovascular lung interactions in 
Chronic Respiratory Failure
Cardioavascular consequences of sleep 
disordered breathing and their treatment / 
Cardiac failure profiles: impact on benefit of 
CPAP or adapted servo ventilation / Ventila-
tory support and cardiopulmonary exercise 
performance in chronic respiratory disease

 

Remote follow up in HMV: practical issue
 
 
 
 
 
 
 
 

Apnea in children
When it’s late (diagnostic) - is it too late to 
start? “Diagnostic in children: Why are we 
still late?” / Paediatric adherence to treat-
ment. Are kids more compliant? / When is 
CPAP enough in central apneas: different 
cut offs in children

 
 

 
 
 
 
 
 
 
 
 
 

Quality in HMV: clinical objectives or 
monitoring sleep?

Respiratory management in pediatric NMD
Secretion management: How we do it? 
What do we do when our technique fails?? 
/ Management of the ventilator depen-
dent child, ethical implications / Growing 
up on ventilation

 
 
 
 

Sleep and breathing in ALS
Evaluation of the upper airway / Sleep 
and ALS / Ventilation strategies for unsta-
ble upper airway

 
 
 
 
 
 

Weaning in the real world
Data and experience from the German 
network of weaning centres “WeanNet“ / 
What’s the use of a “weaning center”? / 
Automated versus respiratory physiothe-
rapy - driven weaning

 
 

Management of central apnea
Central sleep apnea of non - cardiac origin 
: should it be treated? / Central sleep 
apnea in chronic heart failure : where are 
we today? / Advances in the treatment of 
Central apnea

ST. CLAIR 3  Workshop Highlight  
 
 
 

Swallowing disorders
Causes of swallowing problems. Evalua-
tion. Treatment

Years in Review Pediatrics in the last 3 
years     

Worldwide evolution of pediatric patients 
under NIV at home / OSAS and NMD / 
NIV in other diseases (BPD, CF, other lung 
diseases)

 
 

What is new in Airway Clearing Techni-
ques (acute & Chronic)

UK survey on MIE settings / Instrumental 
support for airway clearance / Airway Clea-
ring techniques in the ICU

 
 
 

Mouth piece ventilation (What, where and 
how)

Physiological indications; timing for MPV 
and other options / Practicalities; ventila-
tors, modes, alarms, acsessories / Patient 
benefits for MPV

 
 

Tracheostomy in long-term home mecha-
nical ventilation

 
 
 
 
 
 
 

Beyond NIV in COPD

Role of High Flow Therapy in COPD / Nutri-
tion in severe COPD / Non-pharmacological 
management of breathlessness in COPD

March 4rd, 2022

Acute NIV
Modes and settings / Choice of equipment 
(machine, interface, humidification) / How 
to predict NIV failure?

 
 
 
 
 

How, when and where should we intro-
duce NIV in ALS patients?
How, where and when introduce NIV in ALS 
patients? / Tracheostomy and ALS: is it 
still an option? / Managing oropharyngeal 
secretions in ALS

 
 
 

Transition from pediatrics to adult care
Little patients grow up: chronic lung disea-
ses versus NMD / Transition and anxiety: 
the young patients, the parents and the 
health professionals / Organizing the tran-
sition: overcoming the challengeST. CLAI 

 
 
 

Rehabilitation in long COVID
Diagnosing and managing dysfunctional 
breathing / Exercise training in long-CO-
VID / Sleep disturbances

S

 

Caregiver training

FORUM 1  FORUM 3 ST. CLAIR 1  ST. CLAIR 2 ST. CLAIR 3

SYMPOSIUM

Hot topics in mechanical in- 
exsufflation
Sponsored by BREAS 
 

WORKSHOP

Treatment optimisation for ventilated 
patients
Sponsored by RESMED

08.30 - 10.00h

 

10.00 - 10.30h

10.30 - 12.00h
 
 
 
 
 

 
 
12.00 - 13.30h

14.00 - 15.30h

15.30 - 16.00h

16.00 - 17.30h

ABSTRACT ORAL PRESENTATIONS

ABSTRACT ORAL PRESENTATIONS



SYMPOSIUM

Ventilating the COPD patient from hos-
pital to home
Sponsored by PHILIPS 
 

SYMPOSIUM

The Role of Nasal High Flow for the Treat-
ment of Chronic Respiratory Disease
Sponsored by FISHER & PAYKEL

Doing it right: undergoing procedures 
when using respiratory support
Gastrostomy / Bronchocopy. NIV during 
bronchocopies / Spinal Fusion Surgery

 
 
 

Big Data: Does size really matter?
The bigger the better / Small is beautiful / 
Big data and real world

 
 
 
 

 
 
 
 
 
 
 
 

Clinical trials on HMV
The Pickwick Study / Outpatient NIV set-
up in obesity hypoventilation - the OPIP 
study / Long-Term Non-invasive Ventila-
tion in the Geneva Lake Area: a cross-sec-
tional, observational study

 

Respiratory rehabilitation in children 
with chronic diseases
Exercise as airway clearance strategy, a 
nordic model / Respiratory physiotherapy 
in neuromuscular diseases

March 5rd, 2022

FORUM 1  FORUM 3 ST. CLAIR 1  ST. CLAIR 2 ST. CLAIR 3

Multidisciplinary management of Obesi-
ty - hypoventilation
Non-invasive ventilation strategies in obe-
sity hypoventilation / Multimodal thera-
pies for weight loss in obesity / Managing 
comorbidities in the obese patient

 
 

Insights from HMV. From past to future 
Managing pregnancy in chronic respira-
tory failure: how it has changed over time 
/ Three perspectives on home mechanical 
ventilation (Non-invasive ventilation - Lyon 
and the European perspective - The pers-
pective of respiratory therapist)

 

Telemonitoring
WHY: What does telemonitoring add to 
clinical care? / WHAT: Devices and “wea-
rables” for telemonitoring  

 
 
 

Advances in pulmonary rehabilitation
Respiratory Muscle training. Why and For 
whom? / Strategies to decrease dyspnea 
in COPD / Technology in rehabilitation 
(telerehabilitation)

ST 
 
 

Practical issues in HMV in children
Practical issues in interface choice /  
Mouth piece vantilation

Sleep in chronic respiratory failure and 
under NIV
Sleep-related changes in chronic respira-
tory failure / Monitoring efficacy of NIV du-
ring sleep / Asynchronies during nocturnal 
NIV are they important?:  the SomnoNIV 
proposal

 
 

Controversies in end of life and pallia-
tive care
Assisted suicide: where is it accepted and 
why? / Culture shocks and end-of-life 
care / Advance care plans. How to ensure 
better patient understanding?

ST. CLAIR 1     
 
 

ICU Induced weakness
Definition of ICAMW, Who and Why? / 
Physiopathological mechanisms / Early 
mobilisation. To do or not to do?

 
 
 

Future of HMV after COVID
Lessons learned: needs, network and 
remote / Is there a new horizon for home 
care after COVID? / COVID: Fears and 
learning from patients’ point of view

Closing Session

SYMPOSIUM

NIV and HFNT at home
Sponsored by BREAS 
 

08.30 - 10.00h

 

10.00 - 10.30h

10.30 - 12.00h
 
 
 
 
 

 

 
12.00 - 13.30h

14.00 - 15.30h

16.00

17.30 - 19.00h

ABSTRACT ORAL PRESENTATIONS



Delivering nasal high flow with Optiflow™ at home.

Introducing the F&P myAIRVO™ 2,

delivering respiratory support and airway hydration with a focus on 
comfort and ease of use.

The F&P myAIRVO 2 has been designed specifically to be an integrated 
solution for delivering nasal high flow with Optiflow™. Fisher & Paykel 
Healthcare’s leading humidification technology allows the myAIRVO 
2 to comfortably provide high flows of air/oxygen mixtures to 
spontaneously breathing patients, through the unique Optiflow nasal 
interface.

Supplemental
oxygen

Patient
comfort

Respiratory
support

Airway
hydration

F&P, myAirvo and Optiflow are trademarks of Fisher & Paykel Healthcare Ltd.
For patent information, see www.fphcare.com/ip.



PROGRAM 
March 3rd, 2022

13.00h

FORUM 1    Streaming

01 Acute and Chronic NIV. Where have we come from; 
what have we learnt? 
Chairs: Kathleen Grant and Jean Paul Janssens

Welcome 
Kathleen Grant, Jean Paul Janssens 

NIV acute and chronic strategies: Where do we come 
from? What have we learned? 
Mark Eliott

14.00 - 15.30h

FORUM 1    Streaming

02 COPD, NMD & Obesity: important messages from the 
past 3 years 
Chairs: Ana Balañá and Jean Louis Pépin

COPD 
Maxime Patout

Neuro-muscular diseases 
Juana Martínez Llorens

Obesity 
Juan Fernando Masa

FORUM 3  Streaming

03 Tools for chronic NIV 
Chair: Jean Christian Borel

Choosing the right interface for NIV in patients 
Lara Pisani

Choosing the right ventilator for NIV in patients 
Bart Vrjsen

What are the main outcomes to monitor during NIV 
João Carlos Winck

ST. CLAIR 1  

04 Ethical considerations 
Chair: Joan Escarrabill

When to start ventilation: ICU admissions 
Joan Ramon Badia

Family, carer and staff in hospital setting preparing for 
treatment withdraw 
Anita Simonds

How to withdraw treatment 
Cesare Gregoretti

ST. CLAIR 2

05 Ventilatory support in children 
Chairs: Quentin De Halleux

How do you manage newborn with an immaturity of the 
respiratory centre 
Regula Corbelli

Suggested: NIV in children to trigger or not to trigger? 
Martí Pons

When it gets tricky, do we have to trachostomize? 
Ruth Wakeman

ST. CLAIR 3  Workshop Highlight on... Round table

06 Airway clearance at home with invasive and non  
invasive ventilation 
Chairs: Miguel Gonçalves and Tiina Andersen

John Bach and Brit Hov



16.00 - 17.30h

FORUM 1   Streaming

07 Respiratory problems and Covid-19: what have we 
learned 
Chairs: João Carlos Winck and Lise Piquilloud

Acute COVID and the lung: physiopathology of hipoxe-
mia: Should be intubated? 
Michele Vitacca

Ventilatory support in acute COVID: IMV, NIV, High Flow 
Oxygen, Prone position? 
Joan Ramón Badía

Long-term respiratory problems post-COVID 
Manuela Funke-Chambour

FORUM 3  Streaming

08 Respiratory muscle training: physiology & new applica-
tions 
Chairs: Tiina Andersen and Jesús González

Assessment of respiratory muscle function in NMD 
Michel Toussaint

Respiratory muscle training and re-education 
Bernie Bissett

Ultrasound and assessment of respiratory muscles 
George Ntoumenopoulos

ST. CLAIR 1    

09 Emerging therapies in NMD 
Chairs: Anne-Marie Hübers and Kathleen Grant

Gene and pharma therapies in NMD 
Francesco Muntoni

Impact of new therapies on breathing in NMD 
Anita Simonds

Chest physiotherapy and NMD patient: “What’s new 
doc?” 
Quentin de Halleux

ST. CLAIR 2  

10 Supporting patients & carergivers: What do they really 
need? 
Chairs: Cátia Caneiras and Helena Larramona

Supporting patients and carers: What do they really 
need? 
Zak (Wendy’s son)

Communication strategies - conversations  
Lisa Hentsch

Using social media to empower clinicians and patients 
Rachael Moses

ST. CLAIR 3  Workshop Highlight on... Round table

11 Simulation and physiology of ventilation (NIV & MV) 
Chairs: Claudio Rabec, Manel Luján and Bruno Langevin



17.30 - 19.00h

FORUM 1   

 SYMPOSIUM

 What lessons can be drawn from the COVID-19 pande-
mic for the follow-up of patients with chronic respira-
tory failure at home – The place of telehealth? 
Chairs: Jean-Louis Pépin and Jean-Christian Borel

What was the impact of the covid-19 pandemic on the 
rate of respiratory disease exacerbations? What recom-
mendations could be drawn from it? 
John Hurst

Home initiation of non-invasive ventilation in patients 
with stable chronic respiratory failure 
Marieke Duiverman

Telemedicine and remote monitoring in patients with 
respiratory failure on home ventilation during the CO-
VID-19 pandemic 
Alessandro Onofri

Feasability of home initiation of a airway clearance 
device by telecare in patients with non-cystic fibrosis 
bronchiectasis 
Laurent Morin

Sponsored by Agir à dom

FORUM 3  

 SYMPOSIUM

 HFT Today: New clinical research and practice 
Chairs: Nicholas Hart and Maxime Patout

Clinical practice and learnings from the UK: Insights into 
evidence and practice regarding the use of home HFT in 
chronic COPD 
Nicholas Hart

Presentation of the HIFAE Trial 
Maxime Patout

HFT in COPD at home: How research is translated into 
guidelines and clinical practice 
Ulla Weinreich

Discussion 

Sponsored by ResMed



 
March 4th, 2022

08.30 - 10.00h

FORUM 1  Streaming

12 Years in Review Pediatrics in the last 3 years 
Chairs: Alba Torrent and Quentin de Halleux     

Worldwide evolution of pediatric patients under NIV at 
home 
Brigitte Fauroux

OSAS and NMD 
Alessandro Amadeo

NIV in other diseases (BPD, CF, other lung diseases) 
Maria Cols

FORUM 3  Streaming

13 What is new in Airway Clearing Techniques (acute & 
Chronic) 
Chairs: Miguel Gonçalves and Claudio Rabec

UK survey on MIE settings 
Michele Chatwin

Instrumental support for airway clearance 
Raul Escudero

Airway Clearing techniques in the ICU 
Ema Swingwood

ST. CLAIR 1

14 Mouth piece ventilation (What, where and how) 
Chairs: Michel Toussaint and Manel Luján

Physiological indications; timing for MPV and other 
options 
Josh Benditt

Practicalities; ventilators, modes, alarms, accessories 
Michel Toussaint

Patient benefits for MPV 
Fréderic Lofaso

ST. CLAIR 2  Workshop Highlight on... Round table

15 Tracheostomy in long-term home mechanical  
ventilation 
Chairs: João Carlos Winck and Hélène Prigent

ST. CLAIR 3    

16 Beyond NIV in COPD 
Chairs: Patrick Murphy

Role of High Flow Therapy in COPD 
Maxime Patout

Nutrition in severe COPD 
Annemie Schols

Non-pharmacological management of breathlessness in 
COPD 
Joan Fernando

10.00 - 10.30h

FORUM 1  

 ABSTRACT ORAL PRESENTATIONS



10.30 - 12.00h

FORUM 1    Streaming

17 Acute NIV 
Chair: Michelle Chatwin

Modes and settings 
Lise Piquilloud

Choice of equipment (machine, interface, humidification) 
Annalisa Carlucci

How to predict NIV failure? 
Stefano Nava

FORUM 3  Streaming

18 How, when and where should we introduce NIV in ALS 
patients? 
Chairs: Marjolaine George and Bart Vrijsen

How, where and when introduce NIV in ALS patients? 
Jesus González

Tracheostomy and ALS: is it still an option? 
Capucine Morelot-Panzini

Managing oropharyngeal secretions in ALS 
Jesús Sancho

ST. CLAIR 1   

19 Transition from pediatrics to adult care 
Chairs: Regula Corbelli and Miguel Gonçalves

Little patients grow up: chronic lung diseases versus 
NMD 
Paolo Buonpensiero

Transition and anxiety: the young patients, the parents 
and the health professionals 
David Jacquier

Organizing the transition: overcoming the challenge 
Martí Pons

ST. CLAIR 2  

20 Rehabilitation in long COVID 
Chairs: João Carlos Winck and Jean-Christian Borel

Diagnosing and managing dysfunctional breathing 
Isabelle Fresard

Exercise training in long-COVID 
Manuela Funke Chambour 

Sleep disturbances 
Véronique Viot Blanc

ST. CLAIR 3  Workshop Highlight on... Round table

21 Caregiver training 
Chairs: Jean Paul Janssens

Anne Louise Kleiven, Esther Irene Schwarz, Aurore Gee-
neens, Maura Prella and Siobhan Jowett



12.00 - 13.30h

FORUM 1   

 SYMPOSIUM

 Hot topics in mechanical in-exsufflation 
Chairs: Patrick Murphy and Michelle Chatwin

Individualized settings are beneficial for MI-E treatment 
(Pro) 
Patrick Murphy

Individualized settings are not beneficial for MI-E treat-
ment (Con) 
Michelle Chatwin

Upper Airway Visualization is beneficial for MI-E treat-
ment (Pro) 
Tiina Andersen

Upper Airway Visualization is not beneficial for MI-E 
treatment (Con) 
Michel Toussaint

MI-E should be the standard of care in the ICU (Pro) 
Miguel Gonçalves

MI-E should not be the standard of care in the ICU (Con) 
George Ntoumenopoulos

Sponsored by BREAS

FORUM 3  

 WORKSHOP

 Treatment optimisation for ventilated patients 
Chairs: Jean-Michel Arnal and Daniela Ehrsam-Tosi

Benefits of telemedicine for ventilated non-life support 
patients. Which settings can be adapted to optimise 
treatment and synchrony for patients on Lumis/Stellar? 
Jean-Michel Arnal

How to use advanced settings to personalise treatment 
for severely impaired ventilated patients. 
Capucine Morelot Panzini

Hand’s on session

Sponsored by ResMed



14.00 - 15.30h

FORUM 1 Streaming

22 Cardiovascular lung interactions in Chronic Respiratory 
Failure 
Chairs: Nicholas Hart and George Ntoumenpoulo

Cardioavascular consequences of sleep disordered 
breathing and their treatment 
Patrick Murphy

Cardiac failure profiles: impact on benefit of CPAP or 
adapted servo ventilation 
Jean-Louis Pépin

Ventilatory support and cardiopulmonary exercise per-
formance in chronic respiratory disease 
Mathieu Delorme

FORUM 3  Streaming

23 Remote follow up in HMV: practical issue 
Chairs: Joan Escarrabill

 Carme Puy

Ana Balañá and Michele Vitacca

ST. CLAIR 1    

24 Apnea in children 
Chairs: Alessandro Amadeo and Maria Cols

When it’s late (diagnostic) - is it too late to start? “Diag-
nostic in children: Why are we still late?” 
Regula Corbelli

Paediatric adherence to treatment. Are kids more com-
pliant? 
Sonia Khirani

When is CPAP enough in central apneas: different cut 
offs in children 
Helena Larramona

ST. CLAIR 3  Round table

25 Quality in HMV: clinical objectives or monitoring sleep? 
Chairs: Esther Irene Schwarz and Annalisa Carlucci

Tiina Andersen, Manel Luján and Sigurd Aarrestad

15.30 - 16.00h

FORUM 1  

 ABSTRACT ORAL PRESENTATIONS



16.00 - 17.30h

FORUM 1    Streaming

26 Respiratory management in pediatric NMD 
Chairs: Quentin de Halleux

Secretion management: How we do it? What do we do 
when our technique fails? 
Miguel Gonçalves

Management of the ventilator dependent child, ethical 
implications 
Alba Torrent

Growing up on ventilation 
Anita Simonds

FORUM 3  Streaming

27 Sleep and breathing in ALS 
Chairs: Capucine Morelot-Panzini and Sigurd Aarrestad

Evaluation of the upper airway 
Tiina Andersen

Sleep and ALS 
Bart Vrijsen

Ventilation strategies for unstable upper airway 
Marjolaine George

ST. CLAIR 1 

28 Weaning in the real world 
Chairs: Maxime Patout

Data and experience from the German network of wea-
ning centres “WeanNet“  
Bernd Schönhofer

What’s the use of a “weaning center”? 
Annia F. Scheiber

Automated versus respiratory physiotherapy - driven 
weaning 
George Ntoumenopoulos

ST. CLAIR 2  

29 Management of central apnea 
Chairs: Manel Luján and Claudio Rabec

Central sleep apnea of non - cardiac origin : should it be 
treated? 
Jean Paul Janssens

Central sleep apnea in chronic heart failure : where are 
we today? 
Marie-Pia D’Ortho

Advances in the treatment of Central apnea 
Shahrokh Javaheri

ST. CLAIR 3  Workshop Highlight on... Round table

30 Swallowing disorders 
Chairs: Hélène Prigent and Nicolas Audag

Causes of swallowing problems. Evaluation. Treatment 



17.30 - 19.30h

FORUM 1   

 SYMPOSIUM

 Ventilating the COPD patient from hospital to home

Transcutaneous CO2 monitoring for NIV titration in 
COPD 
João Carlos Winck

Setting NIV in hypercapnic COPD from hospital to home: 
role of waveform monitoring and hybrid ventilation 
Annalisa Carlucci

AVAPS-AE technology and related applications 
Julie Yarascavitch

Sponsored by PHILIPS

FORUM 3  

 SYMPOSIUM

 The Role of Nasal High Flow for the Treatment of Chro-
nic Respiratory Disease 
Chair: Manel Luján and Chris Carlin

Lara Pisani, Jens Braunlich, Claudia Crimer and Ulla  
Weinreich

Sponsored by FISHER & PAYKEL
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08.30 - 10.00h

FORUM 1   Streaming

31 Doing it right: undergoing procedures when using res-
piratory support 
Chairs: Mark Elliott and Kathleen Grant

Gastrostomy 
Jesus Sancho

Bronchocopy. NIV during bronchocopies 
Nicolas Terzi

Spinal Fusion Surgery 
Susana Quijano

FORUM 3  Streaming

32 Big Data: Does size really matter? 
Chairs: Joan Escarrabill

The bigger the better 
Jean Louis Pépin

Small is beautiful 
Patrick Murphy

Big data and real world 
Joan Escarrabill

ST. CLAIR 2  

33 Clinical trials on HMV 
Chair: Michelle Chatwin

The Pickwick Study 
Juan Fernando Masa

Outpatient NIV set-up in obesity hypoventilation - the 
OPIP study 
Nicholas Hart

Long-Term Non-invasive Ventilation in the Geneva Lake 
Area: a cross-sectional, observational study 
Jean Paul Janssens

ST. CLAIR 3  Workshop Highlight on... Round table

34 Respiratory rehabilitation in children with chronic di-
seases 
Chair: Alba Torrent

Exercise as airway clearence strategy, a nordic model  
Brit Hov

Respiratory physiotherapy in neuromuscular diseases 
Nicolas Audag

10.00 - 10.30h

FORUM 1  

 ABSTRACT ORAL PRESENTATIONS



10.30 - 12.00h

FORUM 1  Streaming

35 Multidisciplinary management of Obesity -  
hypoventilation 
Chairs: Nicholas Hart

Non-invasive ventilation strategies in obesity hypoven-
tilation 
Juan Fernando Masa

Multimodal therapies for weight loss in obesity 
Nicholas Hart

Managing comorbidities in the obese patient 
Patrick Murphy

FORUM 3  Streaming

36 Insights from HMV. From past to future 
Chairs: Joan Escarrabill 

Managing pregnancy in chronic respiratory failure: how it 
has changed over time 
Anita Simonds

Three perspectives on home mechanical ventilation

• Non-invasive ventilation 
John Bach  

• Lyon and the European perspective 
Jean Paul Janssens  

• The perspective of respiratory therapist 
Kathleen Grant

ST. CLAIR 1    

37 Telemonitoring 
Chairs: Sigurd Aarrestad and Andrea Aliverti

WHY: What does telemonitoring add to clinical care? 
João Carlos Winck

WHAT: Devices and “wearables” for telemonitoring 
Andrea Aliverti

ST. CLAIR 2   

38 Advances in pulmonary rehabilitation 
Chairs: Isabelle Frésard and Nicolas Audag

Respiratory Muscle training. Why and for whom? 
Marc Beaumont

Strategies to decrease dyspnea in COPD 
Marc Beaumont

Technology in rehabilitation (telerehabilitation) 
Anne Holland

ST. CLAIR 3  Workshop Highlight on... Round table

39 Practical issues in HMV in children 
Chair: Brit Hov

Practical issues in interface choice 
Maria Cols

Mouth piece ventilation 
Miguel Gonçalves



12.00 - 13.30h

FORUM 1   

 SYMPOSIUM

 NIV and HFNT at home 
Chairs: Michelle Chatwin and Manuel Luján

Hybrid modes are the preferred choice for NIV (Pro) 
Mark Elliot

Setting NIV in hypercapnic COPD from hospital to home: 
Hybrid modes are the preferred choice for NIV (Con) 
Stefano Nava

HFNT should be prescribed for patients at Home (Pro) 
Annalisa Carlucci

HFNT should not be prescribed for patients at Home 
(Con) 
Jésus Gonzalez

Sponsored by BREAS



14.00 - 15.30h

FORUM 1 Streaming

40 Sleep in chronic respiratory failure and under NIV 
Chairs: Sigurd Aarrestad

Sleep-related changes in chronic respiratory failure 
Jean Paul Janssens

Monitoring efficacy of NIV during sleep 
Manel Luján

Asynchronies during nocturnal NIV are they important?:  
the SomnoNIV proposal 
Claudio Rabec

FORUM 3   Streaming

41 Controversies in end of life and palliative care 
Chairs: Monica Escher and Cesare Gregoretti

Assisted suicide: where is it accepted and why? 
Begoña Roman

Culture shocks and end-of-life care 
Capucine Morelot- Panzini

Advance care plans. How to ensure better patient un-
derstanding? 
Monica Escher

ST. CLAIR 1    

42 ICU Induced weakness 
Chairs: Nicholas Terzi and Kathleen Grant

Definition of ICAMW, Who and Why? 
Lise Piquilloud

Physiopathological mechanisms 
Nicholas Hart

Early mobilisation. To do or not to do? 
Cheryl Hickmann

ST. CLAIR 2  Round table

43 Future of HMV after COVID 
Chairs: Joan Escarrabill and Michele Chatwin

Lessons learned: needs, network and remote 
Joan Escarrabill and Michelle Chatwin

Is there a new horizon for home care after COVID? 
Tina Andersen, Càtia Caneiras and Michele Chatwin

COVID: Fears and learning from patients’ point of view 
Laila Bakke (patient)

16.00

FORUM 1    Streaming

 Closing Session
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Breas Medical is a global company headquartered in Sweden, with over 30 years of expertise in ventilation, airway clearance and sleep solutions. We are 
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Introducing the 
Vivo 3 with HFNT 
and EveryWare
The Vivo 3 is a new generation bi-level ventilator  
with High Flow Nasal Therapy Mode from Breas. It is 
designed for personalized and comfortable respiratory 
support – both non-invasive and invasive – for non-
dependent patients with respiratory insufficiency. The 
intuitive interface ensures ease of use. A comprehensive  
set of modes and extensive monitoring capabilities, 
including EveryWare by Breas allow for great  
flexibility, making the ventilator a perfect  
choice for a variety of patients. 

COMPACT

• One Platform − Three Models
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•  Integrated Humidifier with  
heated wire circuit

• Internal Battery 3h

ADAPTABLE
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• Extensive therapy data 
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•  EveryWare – Secure cloud-based remote monitoring

•  PC Software – Desktop-based with Live Viewer
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OP1

04/03/2022 – 10:00 
FORUM 1

Upper airway pressures during mechanically assisted cough in healthy adults  
 
Anne Kristine Brekka1 , Maria Vollsæter2,3 , Zoe Fretheim-Kelly2 , Ola Drange Røksund2,4 
, Thomas Halvorsen2,3 , Hege Clemm2,3 , John-Helge Heimdal2,3 , Ove Fondenes2 , Tiina 
Andersen2,4  
 
1) Sørlandet Hospital, Arendal, Norway 2) Haukeland University Hospital, Bergen, Norway 3) University of 
Bergen, Bergen, Norway 4) Western Norway University of Applied Sciences, Bergen, Norway

Introduction: When cough is impaired, secretion clearance may be augmented by Mechanical Insufflation-
Exsufflation (MI-E). MI-E delivers positive pressures during insufflation (I) and negative pressures during 
exsufflation (E). Laryngeal closure in response to the pressures changes may impair efficiency and has not 
previously been investigated. 

Aim: To explore MI-E treatment pressure through the upper airways with active and passive contribution in 
healthy adults. 

Method: A cross-sectional study with adult healthy volunteers. MI-E (Cough Assist E70) used in automatic 
mode with two seconds for insufflation and exsufflation, pressure set at ±40 cmH2O. Minimum five cycles were 
performed with instruction: (1) passive effort during IE, (2) active IE and (3) active I with active cough. Pressure 
were measured at: (A) MI-E device, (B) mask, (C) epiglottis and (D) trachea.  Fiberoptic laryngoscopy was 
used to place pressure sensors at level C and D. Maximum values for IE pressures in A-D were extracted and 
mean±SD were calculated.

Results: Ten subjects (4 female) aged 23-65 years with mean±SD forced vital capacity of 5.05±1.05 L and 
peak cough flow of 427±78 L/min were examined.

Mean±SD (cmH2O) pressure during insufflation for instruction 1 and 2 increased at A and B, decreased in C and 
remained the same for D (1:+42±1.73, +43.68±1.75, +37.97±9.11, +37.93±5.2 and 2:+41.91±2.35, +43.49±1.14, 
+37.05±7.07, +37.2±7.13). For instruction 3 the pressure increased at A, decreased in B and increased for C and 
D (+49.3±7.97, +46.33±1.72, +53.13±18.9, +119.74±42.11).

During exsufflation the pressure for all instructions increased at A, but decreased in B, C and D (1:-43.24±1.42, 
-39.94±2.13, -28.05±9.18, -25.85±10.9 and 2:-42.07±3.41, -39.75±2.3, -28.05±9.18, -24.99±12.05 and 3:-
45.27±1.34, -44.25±7.91, -43.65±10.54, -24.47±13.37).

Conclusion: Pressures vary dynamically through the upper airways and are influenced by passive or active 
contribution of subjects. This study was performed on healthy volunteers, the results might not be directly 
generalizable to patients.

ORAL PRESENTATIONS



OP2

04/03/2022 – 10:10 
FORUM 1

Lung volume recruitment therapy in people with neuromuscular disease: a 
randomised controlled trial 
 
Nicole Sheers1,2,3 , Mark Howard1,2,3 , Linda Rautela2,4 , Caroline Chao2,4 , Peter Rochford2 , 
David Berlowitz1,2,3  
 
1) Department of Respiratory and Sleep Medicine, Austin Health, Victoria, Australia 2) Institute for Breathing 
and Sleep, Victoria, Australia 3) The University of Melbourne, Victoria, Australia 4) Department of Physiotherapy, 
Austin Health, Victoria, Australia

Introduction: Care guidelines recommend daily lung volume recruitment (LVR) to preserve respiratory system 
compliance (Crs) and help slow lung function decline in neuromuscular disease (NMD), despite no Level I 
evidence.  

Aim: To prospectively investigate the effects of regular LVR.

Methods: A RCT of LVR versus an active control (breathing exercises), performed twice-daily for three-months, 
was conducted. Consecutively recruited participants (age >14 years) were stratified a priori by disease type 
(motor neurone disease [MND]), slowly-progressive NMDs [SlowNMD]).

Respiratory function was assessed at baseline then monthly for 3-months (lung insufflation capacity [LIC], vital 
capacity [VC], Crs, static lung volumes, maximal inspiratory and expiratory pressures [MIP, MEP], peak cough 
flow [PCF] and PCFassisted.). Disease-specific and generic quality of life (QoL) were collected at baseline and final 
assessments.

Results: Seventy-six participants (median[IQR] age 52[32-68] years, mean(sd) VC 41(19) %pn, MND=34%, 
non-invasive ventilation users=78%) were randomised (LVR=37, Control=39). 

A significant group by time interaction was present with LIC increasing by 12% in the LVR group at 
3-months (95% CI = 4, 21%) versus Control 0% (-6, 7%) p=0.031. Over time VC declined and Crs 

improved but there were no between-group differences (VC p=0.645, Crs p=0.773). Static lung volumes, MIP, 
MEP, PCF and QoL did not change.

Conclusion: This is the first RCT to demonstrate that regular LVR increases the maximum attainable lung 
capacity (LIC) in people with NMD. The impact on clinical outcomes remains to be determined.

Grant Support: NHMRC/MNDRIA Post-graduate Scholarship, Mavis Gallienne MND Victoria, Institute for 
Breathing and Sleep, Physiotherapy Research Foundation Seeding grant.



OP3

04/03/2022 – 10:20 
FORUM 1

Feasability of home initiation of a airway clearance device (SIMEOX®) by telecare in 
patients with non-cystic fibrosis bronchiectasis: a pilot study 
 
Jean-Christian Borel1 , Sylvie Leroy2 , Marlene Murris-Espin 3 , Marie Mahot 1 , Raphael 
Abouly 1 , Hughes Gauchez 4 , Sophie Jacques5 , Eloise Joffray1 , Nathalie Arnol1 , Laurent 
Morin6 , Rebecca Hamidfar7  
 
1) AGIR à dom, MEYLAN, France 2) Hôpital Pasteur CHU Nice, NICE, France 3) Hôpital Larrey, CHU Toulouse, 
TOULOUSE, France 4) Cabinet de Kinésithérapie, Marcq-en-Barœul, France 5) Cabinet de Kinésithérapie, 
Rennes, France 6) Physio-Assite, Aix en Provence, France 7) Hôpital Michallon, CHU Grenoble, France

Background: Physiotherapy is a cornerstone for mucociliary clearance of patients with Non-Cystic Fibrosis 
Bronchiectasis (NCFB). Access to respiratory physiotherapist is not always easy. SIMEOX®, a mucociliary 
clearance device could provide patients with a practical and autonomic clearance technique at home. The use 
of this device requires however a specific training. We hypothesized that telecare could allow remote training of 
patients and promote its use in autonomy.

Objectives: The primary objective was to evaluate the SIMEOX® frequency of use during 3 months after 
training by telecare. Secondary objectives assessed the feasibility of one phone-call every 10 days by 
physiotherapist and patient satisfaction with the SIMEOX®+telecare.

Methods: We conducted a multicentric prospective study in NCFB adult patients. A SIMEOX® was provided 
to each patient at inclusion; training in its use was done remotely (until 5 telecare sessions by a physiotherapist 
in the first 2 weeks). Thereafter, patients were to receive a phone call by a physiotherapist every 10 days for 
motivational enhancement. The primary outcome was the percentage of patients with at least 3 SIMEOX® 
sessions/week between the end of training (2 weeks) and 3 months.

Results: 22 NCFB patients were included (41% male; age (mean (SD))=52(18) years; BMI=21.5(3.1) kg/m2; 
FEV1=2.3(0.8) L; FEV1/FVC=65.9(14.5)%). Fourteen patients (63.6% ; 95%CI [40.8 ; 82.0]) achieved at least 
3 SIMEOX® sessions/week. The mean number of sessions per week for the whole group was 3.6(2.3). The 
average time between phone-calls was 14(6) days. At three months patients satisfaction (SIMEOX®+Telecare) 
was rated (median [intequartile-range]) at 8.9 [8.0 ; 10.0] on a 10-points Visual Analogic Scale.

Conclusion: Adherence to the SIMEOX® after training by telecare is high for NCFB patients with a high 
satisfaction rate. Training in its use by telecare is feasible. The clinical effectiveness of this procedure needs to 
be evaluated in a randomized trial. NCT04742270.



OP4

04/03/2022 – 15:30 
FORUM 1

Non-invasive assessment of upper airway physiology during mechanical insufflation-
exsufflation in patients with respiratory muscle weakness 
 
Neeraj Shah1,2 , Georgios Kaltsakas1,2 , Chloe Apps1,3 , Matthew Barclay1 , Eui-Sik Suh1,2 , 
Rebecca D’Cruz1,2 , Maxime Patout1 , Nicholas Hart1,2,3 , Patrick Murphy1,2  
 
1) Lane Fox Clinical Respiratory Physiology Centre, Guy’s and St Thomas’ NHS Foundation Trust, London, UK. 2) 
Centre for Human and Applied Physiological Sciences (CHAPS), King’s College London, London, UK. 3) Critical 
Care Research Group, St. Thomas’ Hospital, Guy’s and St. Thomas’ NHS Foundation Trust, Westminster Bridge 
Rd, London, UK

Introduction: Mechanical insufflation:exsufflation devices are used to augment secretion clearance in patients 
with respiratory muscle weakness (RMW). Recent work has demonstrated that increasing insufflation pressure 
during MI:E can increase the risk of upper airway closure (UAC), which could be detrimental to secretion 
clearance. In this study, we used a non-invasive method to detect UAC during MI:E. 

Methods:  In patients established on MI:E therapy, MI:E was delivered at low- (LP;+30/-30cmH2O) and high-
pressure (HP;+60/-60cmH2O). A pneumotachograph was used to measure airway flow. Flow-volume curves 
were produced to identify periods of absent flow during the expiratory phase of MI:E, which were used to 
indicate UAC. 

Results: 28 patients (43±20 years) were included in this study. Ten with Duchenne Muscular Dystrophy (DMD), 
ten receiving long-term tracheostomy ventilation (LTTV) and eight with spinal cord injuries (SCI). Sniff nasal 
inspiratory pressure was: DMD 11.9±3.8cmH2O; LTTV 18.9±18.1cmH2O; SCI 50.7±27.4cmH2O.

Seven (25%) patients exhibited UAC. Of these, six (86%) were in the DMD cohort and one (14%) in the SCI 
cohort. In 4/7 (57%) UAC was observed during HP-MI:E only. There was no difference in cough peak expiratory 
flow between the LP and HP protocols. Expiratory volume was larger in individuals who did not display UAC 
compared to those who did during both LP-MI:E (2.0±0.7L vs. 1.3±0.9L; p=0.04) and HP-MI:E (2.9±0.9L vs. 
1.3±0.9L; p=0.0006). There was a significant increase in expiratory volume during HP-MI:E compared to LP-
MI:E in individuals who did not display UAC (0.9±0.5L; p<0.0001); this increase was not observed in individuals 
who displayed UAC.

Conclusion:  In patients with severe RMW, there is a high prevalence of UAC during MI:E, particularly at HP, 
which may contribute to both reduced comfort and cough augmentation. When establishing and titrating 
MI:E therapy, there is a need for comprehensive assessment of upper airway physiology to determine optimal 
settings.



OP5

04/03/2022 – 15:40 
FORUM 1

Ability of non-invasive home ventilators to compensate for unintentional leaks: a 
bench study 
 
MARIUS LEBRET3,6 , EMELINE FRESNEL2 , Nathan Prouvez4 , Kaixian Zhu1 , Adrien 
Kerfourn2 , Jean-Christophe Richard4,5 , Maxime Patout3  
 
1) AIR LIQUIDE MEDICAL SYSTEMS 2) KERNEL BIOMEDICAL 3) AP-HP, Groupe Hospitalier Universitaire 
APHP-Sorbonne Université, Service des Pathologies du Sommeil (Département R3S) 4) Laboratoire Med2Lab 
ALMS, Antony, France 5) Département de Médecine Intensive-Réanimation et Médecine Hyperbare, Faculté de 
Santé, Centre Hospitalier Universitaire d’Angers, Vent’ Lab, Université d’Angers, Angers, France 6) UVSQ, Erphan, 
Paris-Saclay University, 78000 Versailles, France.

The occurrence of unintentional leaks (UIL) during sleep can alter the quality of noninvasive ventilation (NIV) by 
generating patient-ventilator asynchronies (PVAs). The objective of our study was to evaluate the ability of NIV 
devices to maintain quality ventilation as a function of the nature and degree of the leak.

We used an active mechanical lung (ASL 5000, IngMar Medical) with three ventilators: Vendom 40 (Air Liquide 
Medical Systems), DreamStation BIPAP S/T (Philips) and Lumis 100 VPAP ST (ResMed) in S/T mode. In 
addition to a calibrated leak (34 L/min at 10 cmH2O), UILs were generated in an increasing manner (0 to 36 
L/min), according to 2 modalities: continuous UIL or inspiratory UIL. Three lung models (normal/neuromuscular, 
obstructive, restrictive) were simulated. A percentage of PVAs greater than 25% was used as a criterion to 
establish a critical leakage level for each experimental condition. 

High continuous UIL without flow limitation (total leakage=88 L/min; 95th percentile) did not impact patient-
ventilator synchronization for the devices tested, regardless of the lung model. In the presence of inspiratory 
UIL without flow limitation, patient-ventilator synchronization was affected by the occurrence of ineffective 
efforts for the Lumis and Vendom with the normal lung/neuromuscular model (25% at 36 L/min and 45% at 
36L/min, respectively). Cycling asynchronies were significantly more frequent with inspiratory leaks (0% vs. 25%, 
p=0.0005) for all devices tested. Inspiratory trigger time was increased by 56 ms on average (p=0.0021) and 
delivered pressure was lower by 0.98 cmH2O (p< 0.0001) with inspiratory UIL. In all lung models and devices, the 
presence of a flow limitation negatively impacted the PVAs rates and the device performances.

The intermittent nature of unintentional leaks has a more deleterious impact on ventilatory performance and 
PVAs than the level of continuous leaks. Furthermore, flow limitation iis also responsible for PVAs and device 
performance deterioration.



OP6

04/03/2022 – 15:50 
FORUM 1

Unilateral Diaphragm Dysfunction: The Evolving Role of Diaphragm Pacing  
 
Raymond Onders1 , MaryJo Elmo1 , Rana Hejal1  
 
1) University Hospitals Cleveland Medical Center

Introduction: Unilateral diaphragm dysfunction(UDD) is an underdiagnosed condition. In many patients this 
can be asymptomatic. However, in a smaller group this dysfunction may lead to dyspnea, sleep-disordered 
breathing, exercise intolerance, fatigue and even respiratory failure. We report the outcome of symptomatic 
UDD patients implanted with DP.

Methods: This is an IRB approved retrospective analysis of a prospective, non-randomized interventional 
experience at a single institution.   Patients underwent laparoscopic diaphragm mapping and electrode 
implantation. Post implantation patients were evaluated radiographically with either chest radiography or 
fluoroscopic sniff test, reported symptoms and diaphragm electromyography(dEMG) using the implanted DP 
electrodes. Success was considered when there was improvement or recovery in 2 of the 3 data points.

Results: In the diaphragm dysfunction database, 62 patients with UDD were identified.  Etiologies of the 
paralysis codified into 7 groups: idiopathic(n = 27), chest/thoracic procedure (n = 13), neck/shoulder surgery/
injection(n = 8), trauma(n = 4), infection(n = 3), chemo/radiation(n = 3), Parsonage Turner’s syndrome(N 
= 3), and post liver transplant (n = 1). The average age was 60 ± 10 years. All patients had significant 
respiratory symptoms and abnormal chest radiographs. Symptom duration was greater than 6 months in 49 
patients(79%). Fifty-nine(95%) had fluoroscopic evaluation of the diaphragm with 51% showing paradoxical 
motion; the others showed no movement. Post implantation, 44 (70.9%) of patients reported improvement 
in symptom, 46 (74%) had improvement in dEMG and 23 (37%) had improved radiologic testing. Thirty nine 
patients (62.9%) had recovery of 2 data points. Recovery rate was at 63.2% and 40% in patients with symptom 
duration greater than 6 and 18 months respectively.

Conclusion: DP can play a significant role in patients with symptomatic UDD. It could be offered as a treatment 
modality in UDD where the diaphragm can be electrically stimulated prior to proceeding with plication 
procedures.



OP7

05/03/2022 – 10:00 
FORUM 1

NIV@Home: A pilot RCT comparing home-based versus day admission models of 
NIV implementation 
 
Nicole Sheers1,2,3 , Mark Howard1,2,3 , Liam Hannan2,5 , Linda Rautela2,4 , Marnie Graco1,2 , 
Sarah Retica4 , David Berlowitz1,2,3  
 
1) The University of Melbourne, Victoria, Australia 2) Institute for Breathing and Sleep, Victoria, Australia 
3) Department of Respiratory and Sleep Medicine, Austin Health, Victoria, Australia 4) Department of 
Physiotherapy, Austin Health, Victoria, Australia 5) Department of Respiratory Medicine, Northern Health, 
Victoria, Australia

Introduction: Non-invasive ventilation (NIV) is the main treatment for chronic hypercapnic ventilatory failure, 
improving survival and quality of life (QoL) in people with motor neurone disease (MND). In-home initiation and 
telemonitoring follow-up (NIV@Home) is an emerging care model. 

Aim: To determine feasibility of NIV@Home and compare NIV usage to Usual care.

Methods: Consecutively recruited adult participants were stratified a priori by disease (MND or Other 
diagnoses) and randomised to NIV@Home (single-day NIV initiation at home with remote usage monitoring, 
and telephone clinical review if weekly average usage was below 4hrs/day) or Usual care (single-day in-
hospital NIV initiation with in-laboratory polysomnography follow-up, usage monitoring but only patient-
initiated clinical follow-up) and followed for 12-weeks or until death. Outcomes were NIV usage (hours/day; 
categorical adherence >4 hours/day), QoL, carer burden and semi-structured qualitative interviews of NIV 
initiation experience.

Results: From August 2020 to August 2021, 201 patients (MND=108) were referred for NIV, with 49 eligible 
(MND=43). Twenty-two participants (MND=19, myotonic dystrophy=2, Duchenne muscular dystrophy=1) were 
randomised and implemented (NIV@Home=11, Usual care=11). Time from referral to NIV implementation 
was similar (median[IQR]: NIV@Home = 31 [21-44], Usual care = 34 [27-38] days). Median[IQR] usage was 2.8 
[1.8-8.0] hours/day, with no between-group difference (NIV@Home 2.4 [1.5-9.2] versus Usual care 6.0 [1.8-
8.0] hours/day; p=0.264). The proportion of adherent participants was also not statistically different (NIV@
Home=27%, Usual care=64%; p=0.198). There were no differences in QoL or carer burden between groups. 
Thematic analysis revealed “positive experience” and “staff professionalism” in both groups; “convenience” was 
reported as an advantage for NIV@Home participants and “travel” a disadvantage in the Usual care group.

Conclusion: No differences in NIV usage or QoL were found, although there was a trend to poorer NIV 
adherence in the NIV@Home group. This pilot RCT provides valuable guidance for future comparisons of home 
NIV initiation care models.
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Interest of telemonitoring on treatment abandonment in patients with home 
noninvasive ventilation: the O’telo observation study 
 
Raphael Le Mao1 , Joelle Texereau2 , Frederique Kremer3 , Mathieu Rosé4 , Christophe Gut 
Gobert1  
 
1) UMR 1304 GETBO ,CIC 1412 Université de Bretagne occidentale, Département de médecine vasculaire, 
médecine interne et pneumologie , CHRU de Brest, Brest, France 2) Service de physiologie-explorations 
fonctionnelles, hôpital Cochin, AP-HP, 75014 Paris, France ; VitalAire France, Air Liquide Health Care, Gentilly, 
France, Paris, France 3) Orkyn-Pharmadom, Air Liquide Healthcare, Gentilly, France, Paris, France 4) Alira Health, 
Paris, France

Introduction: Home non-invasive ventilation (NIV) improves survival and quality of life in chronic respiratory 
failure. Telemonitoring solutions have been implemented by home health care providers to improve 
management efficiency. Orkyn’-Pharmadom’s remote monitoring solution collects the apnea-hypopnea index, 
unintentional leaks and compliance, with the generation of alerts processed by ventilation experts for early 
intervention. The main objective of the O’TelO study was to evaluate the value of remote monitoring compared 
with standard monitoring for patients on NIV at home.

Methods: Longitudinal retrospective study comparing telemonitored (TM) and non-telemonitored (NTM) adult 
primary NIV patients managed at home between 2017 and 2020. The primary endpoint was the rate of NIV 
discontinuation excluding death at 1 year. The rates of compliant patients (>4 h per night), excessive leakage 
(>24 L/min), and dropout rates at 4, 8, and 12 months were also compared. Factors associated with NIV 
discontinuation were analyzed.

Results: 659 patients were included: 275 TM patients and 384 NTM patients (median age: 69 years, 49% 
female, 36% on long-term oxygen therapy). 82 patients (12%) died during follow-up (7% TM; 16% NTM). 
Telemonitoring significantly reduced the dropout rate at 12 months (12.7% vs 34.4% p<0.0001). The rate of 
compliant patients was significantly higher at 1 year in the TM group (84.4% vs 72.9% p= 0.02). The rate of 
patients with excessive leakage at 1 year was significantly reduced in the TM group (17.6% vs 41.8% p<0.001). 
In multivariate analysis, remote monitoring, compliance of more than 4 hours at 1 month and age less than 69 
years were associated with a reduced risk of discontinuation. 

Conclusion: The implementation of remote monitoring in patients newly treated with nocturnal NIV at home 
improves compliance and leakage from the first weeks and significantly decreases the dropout rate at 12 
months compared to patients not remotely monitored.
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Mouthpiece ventilation and IMT to manage shielding related neuromuscular disease 
progression 
 
Stephanie Mansell1,2, Swapna Mandal1,2  
 
1) Royal Free London NHS Foundation Trust 2) University College London

Background: A 30 year old male (Mr Y.) with a diagnosis of limb girdle muscular dystrophy and obstructive 
sleep apnoea (OSA) developed worsening daytime hypercapnia.

Case presentation and investigations: Mr Y. was issued domiciliary nocturnal non-invasive ventilation (NIV) 
three years previously. Limited cardiorespiratory polygraphy 18 months previously demonstrated adequate 
control of nocturnal hypoventilation; mean SpO2 94% and total sleep time SpO2 <90% of 8% however, residual 
obstructive events were evident with an AHI of 19events/hr, though this was improved from the baseline AHI of 
110events/hr. At that time a daytime capillary blood gas (CBG) demonstrated PCO2 6.68kPa and HCO3

- 26. An 
ear nose and throat (ENT) opinion demonstrated no surgical target. Mr Y. began shielding during the COVID-19 
pandemic in March 2020, resulting in progression and deconditioning which coincided with progression of his 
limb girdle muscular dystrophy. His non-occluded sniff nasal in respiratory pressure (SNIP) had reduced from 
30cmH2O (26% predicted) to 18cmH2O (16% predicted). A daytime CBG demonstrated PCO2 6.91kPa and 
HCO3

- 25. Symptomatically Mr Y was reported increased breathlessness and fatigue.

Treatment: Due to social stigma, Mr Y. was reluctant to use daytime NIV. Therefore, a trial of mouthpiece 
ventilation (MPV) alongside inspiratory muscle training (IMT) was commenced. MPV was prescribed via; 
pressure control 20cmH2O, Ti 1.6, Rise 2 with tidal volumes achieved of 800-1000mL. IMT was prescribed at 
50% SNIP, 30breaths/day.   

Outcome: Despite a chest infection, one month later daytime PCO2 had reduced to 6.65kPa. SNIP had 
increased to 36cmH2O (30% predicted).

Discussion: MPV was a useful addition to manage disease progression whilst navigating the social stigma of 
daytime mask NIV. IMT in neuromuscular disease is controversial due to the risk of exercise hastening disease 
progression but proved beneficial in this case. Clinical reasoning and regular monitoring are required to manage 
the risk.

POSTERS
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Enhanced delivery of MI:E via tracheostomy in the community: a case review of 
hospital admission avoidance and improved clinical stability  
 
Emma Forster1 , Kelly Youd1 , Lee Hughes1 , Zeynep Ozsabuncu1  
 
1) Lancashire and South Cumbria Regional Tracheostomy Team

Patient M was discharged to a community nursing home in August 2020 following a brain stem stroke. Manual 
Insufflation:Exsufflation (MI:E) was initiated prior to hospital discharge to provide chest management as 
an adjunct to tracheal suctioning. This was prescribed to be performed two - three times daily which is the 
frequency routinely prescribed on hospital discharge. From September 2020 – April 2021, Patient M had 4 
hospital admissions for community acquired pneumonia and was cared for within Critical Care throughout each 
admission due to the complexity of his chest management. This incurred a total cost of £39,248.00 to the NHS 
from these repeated inpatient stays. Patient M also required frequent primary care reviews and subsequent 
prescribing of 7 courses of oral antibiotics during this 8-month period and a positive case of Clostridium Difficile 
which was suspected to be caused due to the repeated antibiotic use.

Following a review by the Lancashire and South Cumbria Regional Tracheostomy Team in April 2021, Patient 
M’s cough assist frequency was increased from three times daily to six times daily due to high secretion burden 
(four times during the day shift and twice during the night shift) with close monitoring for care home compliance 
to this regime. In the subsequent 8-months, Patient M has required 3 courses of oral antibiotics since April 2021 
however has not required any hospital admissions for respiratory related infections. This case review evidences 
significant improvement in patient clinical outcomes as well as hugely reduced clinical costs related to repeated 
Critical Care admissions, primary care pressures and medication prescribing due to the enhanced provision of 
MI:E therapy within the community setting. It should initiate discussion regarding the importance of availability 
of MI:E and the optimum frequency of community MI:E provision with complex tracheostomised patients who 
experience repeated respiratory infections.
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Laryngectomy ventilation in MND 
 
Jonathan Palmer1 , Vicky Cook1 , Tassadaque Malik1 , Reece Philip2  
 
1) University Hospitals Plymouth, Devon, UK. 2) Torbay and South Devon NHS Foundation Trust, Devon, UK. 

Motor neurone disease (MND) is a progressive neuromuscular condition  which, leads to muscle wasting. Death 
is frequently respiratory in origin; life may be prolonged with ventilation either non-invasively (1) via mask or 
invasively with tracheostomy (2).  In the UK less than 1% of patients with MND have tracheostomy ventilation 
(2). Tracheostomy does not prevent aspiration and therefore risk of pneumonia from an upper airway cause is 
not extinguished following TV. Laryngectomy eliminates this risk. It is hypothesised that laryngectomy ventilation 
could therefore reduce mortality and morbidity in patients with MND who opt for tracheostomy ventilation.

This centre has performed laryngectomy on two male patients with MND and bulbar involvement. Both trialled 
NIV before laryngectomy, the first was intolerant of NIV because of upper airway collapse and anxiety when on 
NIV. The second became NIV dependent as upper airway weakness worsened. Procedures were elective with 
patients expressing a wish to live for as long as life was tolerable.

Both patients were discharged from hospital with continuous ventilation via laryngectomy. Cough assist devices 
were issued with settings sufficient to extract secretions into the removable cannula (60/-60cm H2O). Neither 
patient has had any tracheal suction since discharge from intensive care.

Neither patient had any post-operative complications, both were discharged home. Patient 1 has lived at 
home for 26 months and has not had any antibiotics for a respiratory tract infection since discharge. The 
second had the procedure in August 2021 and as of mid-January 2022 has also been antibiotic free. Neither 
has had a readmission for any cause since discharge.

With only two patients and no comparison to patients with elective tracheostomy ventilation in MND, no 
recommendations or conclusions can be drawn however more detailed study examining the use and outcome 
of laryngectomy ventilation in MND is recommended.
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Ambulatory Continuous Positive Airway Pressure (aCPAP) to Improve Dyspnoea and 
Exercise Capacity (EC) in Excessive Dynamic Airway Collapse (EDAC) 
 
Liam Campbell1 , Samantha Wood1  
 
1) Lancashire Teaching Hospitals NHS Foundation Trust

Rationale: EDAC -an excessive narrowing of the airway lumen during exhalation, leading to dyspnoea and 
recurrent respiratory infections may lead to dyspnoea with exertion in patients with chronic lung conditions. 
Exertional dyspnoea may contribute to activity limitation. CPAP is a pneumatic stent and may prevent airway 
collapse during exertion.

Background: 82 year old woman. History of asthma, increasing dyspnoea and exacerbations. High resolution 
CT confirmed pronounced collapse of central airways during expiration. Bronchoscopy revealed collapsible 
airways with weak posterior wall extending into both main bronchi. Sub-segments only opening with inspiration.

Objective: To ascertain the effect of aCPAP on dyspnoea and EC in a patient with EDAC.

Methods: Baseline modified Borg Score (mBS) and 6 minute walk test (6MWT) completed whilst self-ventilating 
on room air (SVRA). 10 minutes washout given. Established on aCPAP via nasal pillows at CPAP 8cmH2O. 
Acclimatised to therapy.10 minute washout period off aCPAP. Repeat mBS and 6MWT completed on therapy. 
Pre-, Post and recovery mBS, distance and rest required recored. Sent home to utilise for ambulation. Follow up 
at pre-set intervals.

Results:

Table 1. Improvement in patient’s hospital admission profiles following initiation of home HFT

 SVRA CPAP SVRA CPAP SVRA CPAP
 (Day 0) (Day 0) (6 weeks) (6 Weeks) (6 months) (6 Months) 

mBS pre-6MWT 3 2 2 1 2 1 

mBS completion 6MWT 7 3 5 3 4 2

mBS 1 minute recovery 7 2 4 1 4 1

Distance (meters) 110 150 125 170 150 265

Rest Required (seconds) 128 67 112 59 88 58

Results: 50.1 % decrease in the mBS at completion, 73% decrease in mBS after 1 min, 43.9% decrease in rest 
and 51.98% increase in distance.

Conclusion: In this patient aCPAP improved dyspnoea, increased EC and decreased recovery. On-going 
use may lead to dyspnoea and EC improvement without therapy. Further study is required to establish if these 
results are reproducible in across the disease spectrum.



P5

Intermittent Positive Pressure Ventilation (IPPV) used in a laryngectomy patient to 
optimise secretion clearance 
 
Vicky Cook1 , Jonathan Palmer1  
 
1) University Hospital Plymouth

Intermittent Positive Pressure Ventilation (IPPV) used in a laryngectomy patient to optimise secretion 
clearance. 

Background: Usually performed to treat an underlying malignancy, a laryngectomy is formed following the 
excision of the larynx. Without appropriate management, life-threatening complications can lead to significant 
morbidity and mortality (1). Due to the absence of the glottis and laryngeal cough reflex a reduction in cough 
volume, intensity and frequency can occur, leading to increased incidence of chest infections. 

Case description: We present the case of a 65-year-old gentleman with Chronic Obstructive Pulmonary 
Disease who underwent a laryngectomy for malignancy. A retrospective review demonstrated that he required 
81 hospital bed days over 5 separate admissions in 12 months due to Lower Respiratory Tract Infection 
(LRTI). He was referred to the home ventilation team. Mechanical Insufflation/Exsufflation was trialled, however 
the patient did not tolerate this. A trial of IPPV via NiPPY 3+ was initiated as an alternative. He was given a 
heated humidifier with an integrated flow generator to ensure effective humidification, which he uses overnight. 
Hospital admission data was reviewed looking at the 12 Months post treatment and demonstrated 0 bed days 
required due to LRTI since commencing treatment.  

Conclusion: This case demonstrates the potential for IPPV as an Augmented Cough Technique (ACT) for 
laryngectomy patients. IPPV could be considered as an effective ACT for laryngectomy patients, improving 
quality of life and significant health care cost reduction. This case report demonstrates the benefit of IPPV with 
only one laryngectomy patient who was also given effective humidification, no conclusion or recommendations 
can be made. More work is recommended in this area as to date IPPV remains under researched as an ACT.   

1. McGrath, B. et al. (2012). “Multidisciplinary guidelines for the management of tracheostomy and 
laryngectomy airway emergencies”, Anaesthesia, 67(9), pp. 1025-1041. doi: 10.1111/j.1365-
2044.2012.07217.x. 
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High-flow nasal cannula as an adjunct therapy for non-invasive ventilation in 
primary ciliary dyskinesia with severe respiratory failure 
 
Rita Gomes1 , Joana Pires Borges2 , Joana Queirós1 , Ana Lúcia Cardoso1 , Telma 
Barbosa1  
 
1) Centro Materno Infantil do Norte, Centro Hospitalar Universitário do Porto 2) Centro Hospitalar Vila Nova de 
Gaia/ Espinho

Case Report: A 13-year-old boy, born to consanguineous parents, was admitted to the hospital at 7 months 
for hypoxemic bronchiolitis associated with digital cubbing. By the age of 6 he was sent to our hospital for 
evaluation due to daily productive cough with mucopurulent sputum, dyspnea on exertion, recurrent respiratory 
infections and failure to thrive. Bronchial fibroscopy revealed inflammation of bronchial airways with normal 
bronchoalveolar lavage and CT-scan showed centrilobular and para-septal emphysema, extensive varicoid 
and cystic bronchiectasis, mucoid impaction and ground glass opacification areas. Sweat tests, immunologic 
studies and extended molecular analysis for cystic fibrosis were negative. Lung function tests identified a 
severe mixed syndrome and he was started on oxygen (O2) therapy, nutritional supplements and respiratory 
physiotherapy. Electronic microscopy of bronchial mucosa revealed absence of the inner arm of the Dynein in 
80% of the peripheral microtubule and the diagnosis of Primary Ciliary Dyskinesia was confirmed by genetic 
studies (c.455G>A (p.Arg152His) mutation). He had multiple respiratory exacerbations and recurrent hemoptysis 
despite supportive care. At 12-years-old he had severe respiratory insufficiency (RI) (FEV1 35,4%, FVC 60,6%) 
requiring initiation of  non-invasive ventilation (NIV). Despite increasing the O2 supply (2L/min) and adjusting 
VNI parameters, he continued to present with dyspnea on light exertion, fatigue, increased respiratory effort 
signs and acrocyanosis. High-flow nasal cannula (HFNC) was started during daytime (flow 30L/min, FiO2 32%) 
with improvement of comfort, reduction of dyspnea and work of breathing, and better exercise tolerance. He is 
currently on lung transplant waiting list.

Discussion: HFNC was efficiently used  in  our patient as adjunct therapy for NIV. Despite the scarcity of 
pediatric studies, it is an emergent option for RI and there are reports of improvement of muco-ciliary clearance 
and ventilation in patients with chronic mucus hypersecretion and bronchiectasis. Close monitoring and frequent 
reassessment in a specialized center are key to optimal management.
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Non-Invasive Ventilation & Cough Therapy Optimisation via Laryngoscopy: Patient 
with Inducible Laryngeal Obstruction (ILO) & Motor Neurone Disease 
 
Liam Campbell1 , Claire Slinger1  
 
1) Lancashire Teaching Hospitals NHS Foundation Trust

Introduction: ILO is common in patients with asthma, and describes an inappropriate, transient, reversible 
narrowing of the larynx in response to external triggers, such as non-invasive ventilation (NIV) and mechanical 
insufflation-exsufflation (MI-E). Obstruction of the airway is evident in patients with motor neurone disease 
however the most frequent solution of increasing positive end expiratory pressure (PEEP) is not always 
effective. Visualisation of the upper airway during these, via laryngoscopy, offers significant benefit to patient 
outcome.

Case presentation: 42 year old female with shortness of breath, muscle weakness, repeated respiratory 
infections.

Past Medical History:

• Asthma

• Bronchiectasis

• Triple A syndrome

• Motor Neurone Disease

NIV commenced however poor tolerance due to breathlessness and choking. Similar symptoms described with 
MI-E, with oscillating-PEP device in circuit. Evidence of obstruction on sleep study therefore PEEP increased. 
Symptoms worsened.

Laryngoscopy at rest, showed severe glottis and supraglottic ILO. Managed with speech and language 
therapy (SLT) whilst continuing NIV and MI-E.

Management and Outcome: Repeat Laryngoscopy completed at rest and on NIV and MI-E. Washout time 
to alleviate ILO symptoms between sessions.  Visualisation showed improvement in laryngeal opening, with no 
sign of ILO on deep inspiration.

During NIV, moderate supraglottic ILO witnessed. PEEP decreased with improvement in symptoms.

During MI-E, significant triggering of upper airway hyper-responsiveness witnessed. Adjustment of pressures 
and decrease in rise time had minimal effect. Significant improvement with airway returning to normal once 
oscillating-PEP device removed.

Marked increase in tolerance of NIV and MI-E post titration. All ILO symotms resolved.

Discussion: Treatment success is crucial to patients with life limiting diseases. Pressure and flow may provoke 
disadvantageous laryngeal movements, which cannot be evaluated with standard respiratory monitoring. 
In patients predisposed to airway hypersensitivity, and who exhibit treatment failure during NIV or MI-E, 
laryngoscopy aids in tailoring optimal treatment. Limitations to use outside specialist areas should be noted.
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Impact of Expiratory Muscle Strength Training on Swallowing Physiology in 
Individuals with ALS 
 
Lauren Tabor Gray1 , Terrie Vasilopoulos2 , Raele Robison3 , Emily Plowman2  
 
1) Phil Smith Neuroscience Institute at Holy Cross Hospital 2) University of Florida 3) University of Wisconsin

Purpose: Expiratory muscle strength training (EMST) is an increasingly popular intervention utilized by clinicians 
in dysphagia rehabilitation. Although EMST is noted to improve subglottic pressure generation capacity crucial 
for effective cough production in neurodegenerative patient populations; a recent systematic review revealed 
the paucity of data investigating the impact of EMST on swallowing physiology. We previously reported that 
an 8-week EMST regimen led to improvements in maximum expiratory pressure (MEP) and cough in people 
with ALS (pALS). Motivated by this recent review, we aimed to examine the impact of EMST on swallowing 
physiology.

Methods: 48 pALS were enrolled in a randomized sham-controlled trial and completed 8-weeks of either 
active-EMST (n=24, 50% MEP) or sham-EMST (n=24, no load).  Standardized videofluoroscopic swallowing 
evaluations (40% w/v concentration Varibar©) were completed pre and post-EMST. Analysis of Swallowing 
Physiology: Events, Kinematics & Timing (ASPEKT) outcomes were performed on 3cc thin, 3cc pudding and 
20cc thin bolus trials by a blinded rater. Descriptives, t-tests, and repeated measures mixed-models were 
performed (p<0.05).

Results: Mean age was 61.4 (SD:10.3), forced vital capacity was 79% (SD:14.4) and 61% were male. 131 
individual bolus clips were obtained. There were no overall differences in the pre-post change scores between 
active and sham groups for: swallow reaction time (p=0.67), LVC duration (p=0.45), time to LVC (p=0.20), 
pharyngeal transit time (p=0.38), and pharyngeal area at maximum pharyngeal constriction (p=0.20). There 
were no significant group differences between bolus types (p>0.05).

Conclusions: Although MEP and cough strength were impacted in this group post-EMST, no changes occurred 
in swallowing kinematics or pharyngeal constriction. These data suggest that EMST aligns primarily with the 
neuroplasticity principle of transference to improve swallowing-related functions of subglottic air pressure 
generation and airway defense physiologic capacity. Thus, EMST is particularly valuable in pALS given the 
compromised and eminent degradation in these related physiologic domains.



P9

Prevalence of Non-Invasive Ventilation and Long-Term Oxygen Treatment in Helsinki 
University Hospital, Finland 
 
Kotanen Petra1,2 , Kreivi Hanna-Riikka1 , Brander Pirkko1  
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Doctoral Programme in Clinical Research, University of Helsinki, Helsinki, Finland 

Chronic respiratory failure (CRF) can be treated at home by non-invasive ventilation (NIV) and/or long-term 
oxygen (LTOT). The prevalence of these treatments is largely unknown. In our retrospective study we analysed 
the prevalence of adult CRF patients treated by NIV and/or LTOT on 1.1.2018 and followed the patients until 
1.1.2021. Data was collected about the underlying diagnosis, basic socio-demographic data, information on 
treatment initiation and from the last follow-up visit, and on mortality during the three-year follow-up. Patients 
with home invasive mechanical ventilation or with sleep apnea were excluded.  

On 1.1.2018, we had in total 815 patients in Helsinki University Hospital (HUH) area with a population of 1.4 
million. The prevalence for NIV was 35.4 per 100 000, for LTOT 24.6 per 100 000 and for the treatments 
combined 60.0 per 100 000. Almost half were treated with NIV (44.5%), 41.0% with LTOT and 14.5% had both. 
The most common diagnostic groups were chronic obstructive pulmonary disease (COPD)(33.3%) and obesity-
hypoventilation syndrome (26.6%). The patients were averagely 68.2 years, with a slight male predominance 
(53.0%). The median age-adjusted Charlson co-morbidity index was 3.0. Half of the treatment initiations were 
done electively, 27.2% at a pulmonary ward and 20.5% at a pulmonary outpatient clinic, and the rest during an 
acute exacerbation. The overall three-year mortality was 45.2%, and for patients with LTOT only 69.2%, with 
NIV only 23.1% and with both 44.9%. The mortality was highest in the cancer (82.9%), interstitial lung disease 
(68.1%), and COPD (61,3%) groups.

NIV and LTOT are common treatments in CRF. The prevalence in HUH area was comparable to other western 
countries. The treated patients were fragile, with multiple co-morbidities and their mortality was high.
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Safety, Feasibility, and Impact of Preoperative Respiratory Strength Training in 
Cardiac Surgical Patients 
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1) Aerodigestive Research Core Laboratory, University of Florida, Gainesville, FL, USA 2) Department of 
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Therapeutics Center, University of Florida, Gainesville, FL, USA 4) Department of Surgery, University of Florida, 
Gainesville, FL, USA 5) Department of Neurology, University of Florida, Gainesville, FL, USA

Purpose: Dysphagia (swallowing impairment) is a common postoperative complication of cardiac surgery 
(CS). We recently documented that CS aspirators demonstrating an effective cough experienced reduced 
rates of pneumonia (0% vs. 23%), reintubation (0% vs. 29%), mortality (0% vs. 9%), readmission (0% vs. 15%), 
hospital length of stay (15 vs. 21 days), and cost of care ($93,000 vs. $136,000) compared to CS aspirators with 
an ineffective cough. These findings motivate the current prospective pilot study to test our hypothesis that a 
preoperative respiratory strength training (RST) program will be: 1) safe and feasible, 2) lead to improvements 
in expiratory/inspiratory pressure generation and airway clearance physiologic capacity, and 3) improve 
postoperative swallowing safety and health-related outcomes in CS patients. 

Method(s): Individuals undergoing planned surgery at an academic cardiac surgical center willing to perform 
RST, attend telehealth sessions, and undergo research testing were enrolled. CS patients underwent two 
research evaluations of maximum expiratory pressure (MEP), maximum inspiratory pressure (MIP), cough 
spirometry metrics, and swallowing safety (fiberoptic endoscopic evaluation of swallowing [FEES], blinded 
ratings using the penetration aspiration scale [PAS]) before and after RST. Postoperatively, CS patients 
underwent a third research FEES to index swallowing safety.

Results: To date, seven CS patients have enrolled. RST adherence and telehealth session attendance has 
been 100% for 5/7 participants (2 drops). No adverse events have occurred. On average, MEP increased by 
16%, MIP by 19%, peak inspiratory cough flow rate by 18%, peak expiratory cough flow rate by 15%, and cough 
volume acceleration by 28% post-RST. Swallowing safety (PAS scores) remained stable or improved between 
pre- and postoperative exams.

Conclusion: Preliminary data suggests that preoperative RST is safe and feasible and leads to improvements 
in airway clearance physiologic capacity in CS patients. Additional data from a larger cohort of CS patients is 
needed before drawing firm conclusions.  
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24 years of NIV in patients with amyotrophic lateral sclerosis 
 
Bart Vrijsen1 , Goele Vanpee1 , Els Verdonck1 , Philip Van Damme2 , Dries Testelmans1 , 
Bertien Buyse1  
 
1) Leuven University Centre for Sleep/wake disorders, University Hospitals Leuven 2) Department of Neurology, 
University Hospitals Leuven

Introduction: Long-term data on NIV in large groups of ALS patients are scarce. In the University Hospitals 
Leuven, NIV has been applied since 1998 in ALS patients.

Methods: A cross-sectional analysis on the use of NIV in ALS patients has been performed with distinction 
between bulbar and non-bulbar patients.

Results: 289 ALS patients (203 males, diagnosis 59 [IQR 49-66] years) were treated with NIV. Time between 
diagnosis and NIV start was 12 (IQR 5-25) months. 22 patients were lost in follow-up or did not tolerate NIV. 
Survival from start of NIV (n=267) was 12 (IQR 5-23) months, with a difference between bulbar and non-
bulbar patients (10 [4-20] vs 15 [7-30] months, p<.01). 96 patients (69% non-bulbar) evolved to continuous 
NIV (according to the Belgian legislation) after 9 (IQR 4-15) months. Patients evolving to continuous NIV 
had better bulbar function at NIV initiation (ALSFRS-r bulbar score 11 [IQR 9-12] vs 9 [IQR 7-11], p<.01) and 
were diagnosed with ALS at a younger age (57 [IQR 48-64] vs 61 [IQR 50-67] years, p<.05). 59% survived 
>6 months on continuous NIV, while 38% survived >12 months. Patients with a slower progression towards 
continuous ventilation showed a longer survival on NIV (r=0.757, p<.001). 11 patients (of which 4 immediately) 
were changed to invasive tracheal ventilation. After 2010 (introduction of respiratory physiotherapy, close 
collaboration with the neuromuscular reference center and new NIV devices), 19 (IQR 16-21) patients/year 
were initiated on NIV, compared to 4 (IQR 2-10) patients/year before 2010.

Conclusion: Follow-up of NIV in ALS patients changed over the last decades with more patients on NIV. Non-
bulbar patients have better survival, while a better bulbar score could lead more easily to continuous NIV. Even 
on continuous NIV, ALS patients can prolong survival.
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Respiratory involvement of X-Linked Myotubular Myopathy (XLMTM) 
 
Isabel Gascón Casaredi 1 , Verónica Barrios Moreda 1 , Mireia Vilella Sabaté 1 , Martí Pons 
Ódena1 , Núria Ferrer Bosch 1 , Jordi Costa Colomer 1 , Enrique Del Campo García Ramos 2, 
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1) Sección de Neumología Pediátrica, Servicio de Pediatría, Hospital Sant Joan de Déu. 2) Servicio de 
Rehabilitación, Hospital Sant Joan de Déu. 3) Unidad de Patología Neuromuscular, Servicio de Neurología 
Pediátrica, Hospital Sant Joan de Déu.

Aim: X-linked myotubular myopathy (XLMTM) is a rare, life-threatening congenital myopathy characterized by 
profound skeletal muscle weakness, respiratory distress, and motor dysfunction. Respiratory care is essentially 
supportive; providing ventilator support, optimizing clearance of airway secretions and early intervention of 
respiratory infections. Our aim is to review respiratory management and natural history of this condition through 
the discussion of 3 cases currently followed at our center.

Cases report:

Patient 1 is now 6 years old. Born at 32+5 weeks. He presented with newborn respiratory distress and 
hypotonia. He was started on noninvasive ventilation at birth and had a tracheostomy at 2 months of age. 
Currently hi is with invasive ventilation trough tracheostomy at night.

Patient 2 is now 3 years old. Born at 41+5 weeks. Antenatally polyhydramnios was noted.  He presented with 
newborn respiratory distress and severe hypotonia. He was stared on non-invasive ventilation at birth and had 
a tracheostomy during  the first year of life.  Currently he is on invasive ventilation trough tracheostomy 20 
hours per day.

Patient 3 is now 3 years. During the firsts months of life he was admitted to Pediatric Intensive Care Unit due to 
type II respiratory insufficiency. He was started on non-invasive ventilation and he had a tracheostomy due to 
prolonged intubation. Currently he is on invasive ventilation through tracheostomy 24 hours per day.

All patients are feeding via gastrostomy tube, and are on daily chest physiotherapy with cough assist device.

Conclusions: X-linked myotubular myopathy is a rare condition associated with high disease burden and high 
mortality, primarily due to respiratory failure.

The cornerstone of the respiratory care in patients with XLMTM is a proactive approach providing the 
adequate respiratory support, effective airway clearance and early prevention/treatment of respiratory 
infections.
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Self-role of the nurse practioner during the process of adaption on pediatric non-
invasive ventilation  
 
VERONICA BARRIOS MOREDA1 , ISABEL GASCON CASAREDI1 , MARTI PONS ODENA1 , 
MIREIA VILELLA SABATE1 , JORDI COSTA COLOMER1 , NURIA FERRER BOSCH1 , MARIA 
COLS ROIG1  
 
1) HOSPITAL SANT JOAN DE DEU

 
 
Aim: The cornerstones for a successful adherence to pediatric non-invasive ventilation are the 
election of the appropriate material, as well as the standardization of the plans regarding caregivers 
empowerment on the therapy.

 
In our center, form 2020 we implemented the figure of the nurse practitioner in charge of non-invasive 
ventilation, with the aim of starting the elective adaptation process to non-invasive ventilation and the training 
for the caregivers in the daily care, task previously performed by a physician.

 
Methods: This is a descriptive study of the patients adapted electively to home mechanical non-
invasive ventilation (HMNIV) by the nurse practitioner between 2020-2021: sample size, median age 
of the patients, main indications for HMNIV, environment in which it is performed and time needed for 
the adaptation, complications presented and adherence defined as >4h daily use, in the patients who 
continue with non-invasive ventilation after 6months of starting the therapy. 

Results: During the period between 2020-2021 we performed 50 adaptions to HMNIV. Median age 
was of 8 years and 4 months (age range between 1month of life and 18 years). Main indications were 
nocturnal hypoventilation (21) and OSA (27). The number of adaptations performed in words was 47 
and 3 were performed in clinics.

 
The median time needed to adapt to HMNIV was 3 days (range between 1 and 7 days). They were 
no major complications to the therapy. 6 monts after the beginning of the therapy with non-invasive 
ventilation, 80% of the patients had an adherence >4h hours per day. 

Conclusions: In our center begin the therapy to HMNIV by a nurse practitioner as a referente has 
shown to be cost-effective, has increased caregivers empowerment with no major complications.
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Paediatric non-ambulant Duchenne muscular dystrophy: when to refer, review & 
implement chest physiotherapy 
 
Lisa Edel1 , Stephanie Wadsworth1 , Nicola Burnett1 , Elaine Chan1 , Francois Abel1 , 
Francesco Muntoni1,2 , Anna Sarkozy1  
 
1) Great Ormond Street Hospital 2) Institute of Child Health, UCL

Introduction: Respiratory complications are a major factor in mortality in Duchenne muscular dystrophy 
(DMD), in-particular the non-ambulatory stage. Anticipatory chest physiotherapy can reduce complications 
and prolong survival.  When Forced Vital Capacity (FVC) drops < 60% predicted, Lung Volume Recruitment 
bags (LVR) or Mechanical Insufflation Exsufflation (MIE) are utilised for lung expansion. When cough effort 
weakens (Peak Cough Flow (PCF)< 270l/min) and the risk of respiratory tract infections increases, MIE is 
recommended.

Aims: We monitored non ambulant DMD patients to identify the impact of the 2018 DMD Standards of Care 
(SoC) and highlight the values of PCF and %FVC predicted when respiratory physiotherapy input is required.

Method: Referral criteria was based on the DMD SoC: PCF, %FVC, abnormal sleep study, use of non-invasive 
ventilation and repeated evidence of secretion retention. Patients meeting the criteria were screened with 
a phone call gathering information regarding respiratory management. Patients were either seen in clinic to 
implement chest physiotherapy or rescreened 6 months later.

Results: 152 non ambulant DMD patients were reviewed. Average age at of loss of ambulation was 8.9 years. 
91 patients met the referral criteria and were screened with a phone call. No concerns were noted in 44, while 
respiratory physiotherapy was indicated for 47 boys (51%). 51.1% of patients required a LVR (average PCF 
211 l/min, %FVC 58), 23.4% required MIE (average PCF 170 l/min, %FVC 45) and 8.5% received other chest 
physiotherapy techniques (average PCF 257 l/min, %FVC 47). Further 10.6% are awaiting appointments, while 
6.4% refused input.

Discussion: The screening tool identified a relevant proportion of patients requiring chest physiotherapy. The 
data highlights that lower PCF associates with increased need for chest physiotherapy and indicates need 
for LVR/MIE support if PCF <215 l/min. This result enables improved service provision and better focused 
management for patients.
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Long term trends in NIV use amongst patients with neuromuscular and thoracic 
restrictive disease 
 
Gina Hatt1 , Christal Hawkins1 , Jazmin Velazquez1 , Chamindra Konersman1 , John Ravits1 , 
Daniel Lesser1 , Rakesh Bhattacharjee1 , Atul Malhotra1 , Robert Owens1 , Kenneth Chen1 , 
Jeremy Orr1  
 
1) UC San Diego

Rationale: Patients with neuromuscular disease and thoracic restriction often utilize non-invasive ventilatory 
support. Modern devices provide detailed data that can be obtained via remote monitoring. Objectively 
determined long term trends in usage might provide insights that might help clinicians to optimize therapy.

Methods: We abstracted all available remote monitoring data in 30-day increments for adult patients with 
neuromuscular disease and thoracic restriction regularly followed by the UCSD Assisted Ventilation Program. 
Mixed effects linear modeling was used to examine the fixed effects of diagnosis group, NIV mode, and time, 
with random subject-level effects.

Results: Data were available in 44 patients (median age 58 [IQR 37,71] years, 36% female, diagnoses: 21 ALS, 
8 muscular dystrophy, 5 spinal muscular atrophy, 8 other). There were 484 months of data for volume-targeted 
and 129 months for fixed-pressure modes, with a median of 10 [5,25] months/individual.

Average percent nights used for > 4 hours was 87±30% with average 8.9±3.3 hours/night. There was no 
significant difference in percent nights used > 4 hours or hours used comparing fixed-pressure vs volume-
targeted modes, adjusting for age, gender, and neuromuscular diagnosis.

Over time, there was a significant linear increase in percent nights used for at least 4 hours (beta=0.38%/
month; 95%CI 0.19-0.58; p<0.001), as well as hours used (beta=0.13 hours/month; 95% CI 0.07-0.19; p<0.001) 
adjusting for age, sex, and diagnosis. There were no overall differences in percent nights used over time across 
neuromuscular diagnoses. Those with SMA and non-ALS diagnoses did not have substantial increase in hours 
used over time.

Conclusions: In this sample examining years of objective adherence data, usage of NIV increased across 
patient groups and device modes. Remote monitoring is likely to provide important information for patients for 
this group of patients with life threatening and often progressive respiratory failure.
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Outcomes of hospitalization for patients with neuromuscular disease at risk for 
respiratory decompensation 
 
Christal Hawkins1 , Kenneth Chen1 , Gina Hatt1 , Jaycee Custodio1 , Farrar Starz1 , Rebecca 
Sell1 , Timothy Morris1 , Jeremy Orr1  
 
1) UC San Diego

Rationale: Patients with respiratory muscle weakness due to neuromuscular disease (NMD) are at high risk for 
morbidity and mortality, particularly during acute illness requiring hospitalization. Typical signs and symptoms 
of respiratory decompensation such as tachypnea, accessory muscle use, and over dyspnea may be absent. 
Respiratory care-based protocols may help to identify patients with impending decompensation, but to date 
none have been validated.

Methods: A protocol was rolled out in Fall/Winter 2019/2020, which included identifying patients with NMD-
inclusive ICD9/ICD10 diagnoses (with or at risk for respiratory muscle dysfunction), and serial monitoring of 
vital capacity, inspiratory pressure, and peak cough flow. We extracted electronic health records for patients 
meeting the same criteria as specified in the protocol who were hospitalized at an academic acute care 
hospital between January 2016 and July 2021.

Results: 317 distinct hospitalizations were analyzed amongst 219 patients (55% male). Median age 62 [49,71] 
years. The median length of hospital stay was 4 [2,10] days. 32% of hospitalizations included an ICU stay, and 
2.8% patients expired in the hospital.

The odds of ICU stay were similar following initiation of the inpatient protocol compared to before the protocol 
(OR 0.99, 95% CI 0.54-1.78, p>0.9), when adjusting for age, gender, and primary hospital diagnosis. There was a 
trend to higher odds of ICU stay for younger patients (p=0.065). Patients with an ICU stay had a 4.5-fold higher 
odds of dying in the hospital (p=0.037).

Conclusions: Hospitalized patients with neuromuscular disease are at high risk for requiring ICU. The 
implementation of a protocol to identify and monitor these patients had a neutral effect on need for ICU. Future 
research should focus on the impact on other care processes (rapid response, code blue) and patient-oriented 
outcomes. Development of appropriate hospital management standards for NMD is crucial to improve 
outcomes.
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Two Decades of Change on a Local Home Ventilation Service in the UK

Jonathan Palmer1, Jane Smith1 , Vicky Cook1 , Jaycee Custodio1 , Philip Hughes1 , 
Bhuvaneswari Kathiresan1

1) University Hospitals Plymouth

Background: Long term ventilation (LTV) services have been supporting people at home for decades. This 
local service began in 2004. Concurrently the Eurovent study (1) assessed patterns of LTV across Europe. A 
number of papers (2, 3), increasing obesity (4), improving therapies in NMD and COVID-19 may have influenced 
changes in LTV services.

Method: Retrospective review of the patient database assessed the numbers commencing and discontinuing 
LTV and the indication.

Results: 1258 patients were set-up over 18 years. Mean net increase was 21 patients annually. 2021-22 saw 
the only net decrease. Death rate in 2020/21 was in keeping with the mean of 15%. Death rate in 21/22 is 
21% as at 6th Jan 2022.   Obesity (chest wall) and airways disease have become the predominant indications 
for LTV accounting for 70% of all set ups 2016-18, 55% of these were airways disease related. Obesity as an 
indication rose initially but appears to have plateaued. NMD has seen a substanial fall. MND saw an increase 
between 2004-2006 followed by a subsequent fall. There was one set-up related to COVID-19.  

Conclusion: This local service has seen substantial growth. Data for the years 1-3 is inkeeping with the 
Eurovent study (1). Obesity and airways disease have subsequently become the predominent indications. 
Whilst increaing expertise can account for some change, other factors will have played a part. Increasing 
obesity from 23% in 2004 to 28% in 2019 (4) and the HOT-HMV (3) study, published during the highest growth 
period for airways patients are likely to have been influential.  There was increased LTV in MND around the time 
of Bourke’s 2006 study (2) and the first NICE guidance(5).  Higher death rate in 21-22, while within the range 
observed 2004-2021, may reflect the effect of the Covid pandemic. Further study is required.
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Analyzing cervical spinal cord injury from gunshot wounds with respiratory 
compromise: The role of diaphragm pacing  
 
Raymond Onders1 , MaryJo Elmo1 , Glen Tinkoff1  
 
1) University Hospitals Cleveland Medical Center

Background: It is estimated that there are over 100,000 gunshot wounds (GSW) yearly in the United States.  
GSW are the third most common source of the US spinal cord injuries (SCI). This report analyzes cervical GSW 
with respiratory compromise.

Methods: This is a single site retrospective review of prospective IRB protocols and trauma registry identifying 
of all patients with GSW cervical spine injuries and respiratory compromise.

Results: A total of 17 patients met inclusion criteria.  Six patients died within 24 hours of admission. Eleven 
patients were evaluated for DP, nine of whom were taken to the OR. Of the two not taken to the operating 
room: one had extension of infarction of his spinal cord injury to his brainstem expiring at 10 days and the 
second one deferred DP in trying to wean but expired at 12 weeks while still on MV.  Two had non stimulable 
diaphragms in the OR and were not implanted. Seven patients underwent laparoscopic implantation of DP 
electrodes. Of the 7 patients who were implanted, 4 achieved full time pacing and successfully replaced 
their mechanical ventilators. One patient was able to wean up to 4 hours off the vent and two patients had 
no success with weaning. For all patients who survived the first 24 hours only 36% (4/11) were able to be 
completely liberated from MV.  The only successfully weaned patients used DP.

Conclusion: With acts of violence primarily from GSW involving 13.5% of SCI, it is unfortunate that only 36% 
were weaned from MV- and only when DP was implanted. This is due to the blast effect and the infarction of the 
phrenic motor neurons causing loss of the diaphragm motor units so there cannot be stimulation. Societal ways 
to decrease GSW should be addressed to decrease the burden of spinal cord injuries from GSW.
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End of life decision making with Motor Neurone Disease patients using Home 
Mechanical Ventilation 
 
Eleanor Wilson1 , Jonathan Palmer2 , Christina Faull3  
 
1) University of Nottingham 2) University Hospitals Plymouth 3) LOROS Hospice, Leicester

There is currently little published evidence about what it is like to die using assisted ventilation, or to have 
ventilation withdrawn, what informs this decision, or how patients and families are supported through the 
experience. Home mechanical ventilation can be used by patients with Motor Neurone Disease to help support 
breathing and prolong life. As respiratory muscles deteriorate, ventilation may be used for longer periods 
and patients can become dependent on it. Withdrawing ventilation is stressful and challenging for health 
professionals but we do not know what patients or family members think about this, how they make decisions 
about staying on or stopping ventilation, what their concerns might be or what the longer-term impact is for 
families. UK guidance recommends that a care plan be put in place prior to starting ventilation, with provision to 
regularly discuss continuation or withdrawal.

This paper presents preliminary findings from interviews with 12 bereaved family members as part of a larger, 
ongoing, UK study to explore patient and family experiences of making decisions about using ventilation at 
the end of life. Interviews were conducted either via a video platform or telephone. A thematic analysis was 
undertaken.

Emerging findings show that there were few accounts of discussions about end of life decision-making in 
relation to ventilation. It was reported that a number of patients did not want to officially document their 
wishes but would make certain aspects known to family members over time. Few requested or planned to 
have their ventilation withdrawn. This preliminary data shows that family members reported having little 
knowledge or understanding of how dying would occur and wanted more information about this phase. 
Some participants felt the ventilation had kept the patient’s body alive beyond the point of a natural death, 
blurring the nature of the death.
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Creation of a Swiss national registry of children with home respiratory support

Sophie Guerin1, Christian Bieli2, Regula Corbelli3, Matthias Horn4, Silvia Miano5, Nicolas 
Regamey6, Daniel Trachsel7, Sylvain Blanchon1

1) Unité de pneumologie pédiatrique, Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne, Switzerland 
2) Pediatric Pulmonology, University Children’s Hospital Zurich – Eleonore Foundation, Zurich, Switzerland 3) 
Hôpitaux Universitaires de Genève, Unité de pneumologie pédiatrique, Hôpital des Enfants, Genève, Switzerland 
4) Paediatric Respiratory Department, Children`s University Hospital, Bern, Switzerland 5) Servizio di Medicina 
del Sonno, Neurocentro della Svizzera Italiana, Lugano, Switzerland 6) Division of Pediatric Pulmonology, 
Children’s Hospital, Lucerne Cantonal Hospital, Lucerne, Switzerland 7) Pediatric Intensive Care and 
Pulmonology, University of Basel Children’s Hospital UKBB, Basel, Switzerland.

Introduction: Current Swiss prevalence of home respiratory support (HRS) in children is unknown, as no data 
has been published since nearly 20 years (Kamm M. et al. 2001). Last decades, there has been an important 
development of home respiratory support worldwide, especially in children. However, HRS in children is still a 
rare condition, with small cohorts of patients followed in each specialized center. In this context, the Group of 
Interest of Pediatric Home Respiratory Support supported by the Swiss Society of Pediatric Pulmonology 
(SSPP), decided to create a Swiss registry to provide exhaustive data of this condition in Switzerland and keep it 
regularly updated.

Objectives of the registry

Primary objective: 

- To determine the prevalence and incidence of HRS in children in Switzerland.

Secondary objectives:

- To follow the evolution of population characteristics and medical management

-  To confront Swiss data to international data and to national and international guidelines in order to improve 
the standard of care.

-  To collect and describe complications of HRS (pneumothorax, facial deformities, skin lesion, broncho-aspiration, 
digestive complications).

-  To describe frequency, severity and management of respiratory exacerbations and identify risk factors for 
hospitalization.

Patients & Methods: The eligibility criteria will be:

- Age ≤18 years old at inclusion.

- Use of long term HRS: High Flow Nasal Cannula (HFNC), Continuous Positive Airway Pressure (CPAP), Non 
Invasive bilevel Ventilation (NIV), Invasive Ventilation via Tracheotomy (IVT).

- Follow-up in Switzerland.

Clinical data will be yearly updated. All information collected will be per standard of care and collected from 
medical records.

Inclusion will begin in February 2022. Seven centers in Switzerland will participate; Basel, Bern, Geneva, Lausanne, 
Lugano, Luzern and Zurich. We expect to include approximately 250 patients currently on HRS in 2022 and 
thereafter 30 new patients per year.

The Swiss Lung Association and the Swiss Society of Pediatric Pulmonology provided financial support.
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Perspectives: Primary and secondary objectives will be studied within the two first years. 
Then, the registry will stay open and available for further projects.

High-frequency percussive ventilation in pediatric ARDS, a case study.  
 
Paul Nouvellet1 , Quentin De Halleux1  
 
1) Chuv

Ventilation in pediatric acute respiratory distress syndrome (PARDS) is a complex balance between good 
oxygenation and lung protection. High-frequency percussive ventilation (HFPV) is frequently used as an airway 
clearance and by its unconventional ventilation mode, can be useful in case of conventional ventilation failure, 
when extracorporeal circulation is needed.

This is a case study of a 20-month-old child admitted to pediatric intensive care after bronchoaspiration of 
a wasabi peanut. The patient underwent cardiorespiratory arrest at home and had to be intubated in the ER. 
He quickly deteriorated, despite the adaptation of the ventilation settings, and after 24 hours, his oxygenation 
index OI (Fio2 x Average Pressure X 100 / PaO2) increased to 17.  The rapid and significant degradation 
forced us to consider the use of extracorporeal circulation (ECMO).

Treatment with HFPV was implemented to improve ventilation and avoid ECMO. The treatment was carried 
out using the Bronchotron © (Percussionaire Corporation ©) which is a pneumatic ventilator that uses two-
stage ventilation using small volumes delivered at high frequency. The duration of the sessions was gradually 
increased until the patient was ventilated only with Bronchotron ©. Compliance with the treatment was good, 
and prone positioning was added. The PaO2/FiO2 and OI improved rapidly during HFPV session. The patient 
was extubated on day 8 and returned home on the 21st day without further complications.

This case study is consistent with the literature; Rizkalla et al. (2014) reported improved gas exchange while 
protecting the lungs using HPFV. At our unit, we have significant expertise in its use as an airway technique and 
for a few years, we implement this tool as an alternative to conventional ventilation. HPFV can be useful as a 
life-rescue technique in severe PARDS in addition to prone positioning. Lack of study, knowledge, and teaching 
of HPFV prevent us to recommend this technique in daily practice.
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Evaluation of quality of life in patients with slowly progressive neuromuscular 
disorders dependent on mechanical ventilation – EqualVENT. 
 
Mathieu DELORME1,3 , Christian REVEILLERE2 , Christian DEVAUX3 , Sandrine SEGOVIA-
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1) Université Paris-Saclay, UVSQ, ERPHAN, 78000, Versailles, FRANCE 2) EE QualiPsy, Département de 
Psychologie, Université de Tours, 37000, Tours, FRANCE 3) AFM-Téléthon, Direction des Actions Médicales, 
91000, Evry, FRANCE 4) Service de physiologie - explorations fonctionnelles, Unité des pathologies du sommeil, 
AP-HP, Hôpital Raymond Poincaré, 92380, Garches, FRANCE

Background: Mechanical ventilation (MV) improves survival in patients with chronic respiratory failure 
secondary to slowly progressive neuromuscular disorders (NMD). However, evolution of the disease may lead to 
ventilation dependence which is likely to affect health-related quality-of-life (HRQoL).

Methods: A cross-sectional survey was conducted from December 2020 to December 2021 in order to 
evaluate HRQoL in patients with NMD dependent on MV (i.e. ventilation >16h/day for at least one year), and 
to identify factors associated with HRQoL in this population. Participants were invited to complete the severe 
respiratory insufficiency (SRI) and the quality-of-life in genetic NMD (QoLgNMD) questionnaires, the latter 
investigating 3 domains of HRQoL: impact of physical symptoms (PS), self-perception (SP), and activities and 
social participation (ASP). A multiple linear regression analysis was performed to identify factors associated 
with HRQoL.

Results: A total of 119 patients (mean (SD) age: 39.4 (13.2) yr, 35 (29.4%) females, 61 (51.3%) with a diagnosis 
of dystrophinopathy) were included, with a history of 10.7 (8.3) years of ventilation dependence and a median 
(IQR) daily respiratory autonomy of 10 (2–90) minutes. Eighty (67.2%) participants were ventilated via a 
tracheostomy cannula, while the remaining participants used non-invasive interfaces. General HRQoL was 
rated as “good” or “excellent” by 81 (68.1%) participants, with only 4 (3.4%) participants reporting “poor” 
HRQoL.

In multivariate analysis, history of ventilation usage was independently associated with better SRI and 
QoLgNMD-PS. Independence from family members was associated with better SRI and QolgNMD-ASP. 
Ventilation through tracheostomy was associated with better QoLgNMD-SP, and ability to move outdoor was 
associated with better QoLgNMD-ASP.

Conclusion: Patients with slowly progressive NMD dependent on MV report good HRQoL, independently from 
age, diagnosis, or respiratory autonomy. In addition, several factors such as independent lifestyle and ability to 
move outdoor are strongly associated with better HRQoL and should therefore be encouraged and facilitated.
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Do undesired respiratory events affect health related quality of life in patients 
treated with long-term NIV? 
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4) Geneva University Hospital 5) University of Oslo

Background: Non-invasive ventilation (NIV) can increase or maintain health related quality of life (HRQoL) for 
patients with chronic hypercapnic respiratory failure (CHRF). There is a lack of knowledge about which factors 
influence HRQoL during long-term NIV.

Aims: 1) Describe HRQoL measured by the Severe Respiratory Insufficiency Questionnaire (SRI) in patients with 
CHRF treated with long-term NIV. 2) Analyze the associations between HRQOL and hypoxemia, hypercapnia, 
and respiratory events such as apneas, hypopneas (AHI), and patient-ventilator asynchrony (PVA) occurring 
during long-term NIV.

Methods: We included sixty-two patients with long-term NIV in a prospective cross-sectional study at Oslo 
University Hospital. Patients answered the SRI questionnaire and underwent daytime arterial blood gases, 
nocturnal pulse oximetry, sleep polygraphy, and nocturnal transcutaneous CO2.

Results: The mean global SRI for 62 patients was 64.8 ±14.5, with the highest score in SRI-Social Relationships 
(79.5±15.6). Compliant patients had a significantly higher score in SRI-Attendant and Sleep. We found 
significant negative associations between nocturnal hypoxemia and SRI-Respiratory Complaints (r=-0.34, 
p=0.01), and between SRI-Attendant Symptoms and Sleep (r=-0.34, p=0.01). Daytime hypercapnia, nocturnal 
hypoventilation, and high AHI were associated with a lower score in SRI-Anxiety, while frequent PVA was 
associated with a lower score in SRI-Physical Function.

Conclusion: Patients with long-term NIV have preserved their HRQoL. However, undesired respiratory events 
during NIV are associated with lower HRQoL in several of the SRI subscales. We suggest that interventional 
studies should be designed to confirm the possible relationship between HRQoL and respiratory events during 
long-term NIV.
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Clinical management of silent aspiration and dysphagia in acute spinal cord injury 
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Introduction: Silent aspiration is a known feature of dysphagia in cervical spinal cord injury (SCI), however 
there is little evidence on optimal management. UK Speech and Language Therapists (SLTs) are trained 
to use instrumental assessments, such as Fibreoptic Endoscopic Evaluation of Swallowing (FEES) and 
videofluoroscopy (VFS) to evaluate and manage swallowing and laryngeal impairments for weaning and safe 
oral intake. This paper reviews Speech and Language Therapy (SLT) services in three UK spinal injury units and 
the impact of using instrumental assessments. 

Methods: A retrospective review of all SCI referrals to SLT services at three UK spinal units between August 
2019 to August 2020, with outcomes of initial FEES and VFS assessments. Demographic data was collected 
alongside presence of silent aspiration, laryngeal pathologies, SLT recommendations and outcomes.

Results: In the 12 month period, there were a total of 108 referrals made to SLT services across three sites. 
FEES was undertaken in 31% patients of which 29% had a tracheostomy and 26% were ventilated. VFS was 
undertaken in 15% of which 27% had a trache and only one patient was ventilated.

Silent aspiration was identified in 56% and laryngeal pathology in 53% of patients across the three sites. 
Following swallowing evaluation, approximately 50% of patients were able to commence oral intake, whilst 
the remaining patients required non-oral enteral feeding and received regular swallowing rehabilitation to 
facilitate a return to oral intake. Follow-up assessments helped to monitor progression. COVID restricted use of 
instrumental assessments which may have delayed progress.

Conclusion: Silent aspiration is a strong feature of dysphagia in SCI but is often only identified following 
pulmonary complications. SLTs are able to use instrumental assessment proactively to differentially diagnose 
presenting symptoms and facilitate team decision-making for weaning and swallowing. Delivering bespoke 
therapeutic interventions helps to resume safe oral intake.
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The S3-non-invasive ventilation (S3-NIV) questionnaire is a simple and easy to use questionnaire to evaluate 
patients on home mechanical ventilation (HMV). It ranges from 0 (highest impact of disease/treatment) to 10 
(smallest impact of disease/treatment). Our aim was to evaluate the respiratory symptoms, sleep and side effects 
of neuromuscular disorders (NMD) patients on HMV through the application of the S3-NIV questionnaire.The S3-NIV 
questionnaire was applied to patients with stable NMD on HMV, followed in an outpatient clinic of a tertiary hospital.

Fifteen patients were analyzed, whose diagnosis included Amyotrophic Lateral Sclerosis (6), type 1 myotonic 
dystrophies (3), Hereditary Myopathies with Early Respiratory Failure (3), metabolic myopathies (2) and 
neuroacantocitosis (1). The patients’ characterization is summarized in Table 1, while the results of the S3-NIV 
questionnaire are depicted in Table 2. 

Female 8 (53.3)

Age, years 63.7± 14.7

Body mass index, Kg/m2 28.9± 6.7

Months with HMV 18.0[7.5-47.3]

Adhesion to HMV, hours/day 8.5[6.2-11.0]

PaCO2, mmHg 43.4(4.4)

HCO3-, mmol/L 26.7(1.9)

FVC, % predicted 47.0[38.5-53.5]

IPAP, cmH2O 18.0[15.0-21.0]

EPAP, cmH2O 6.0[5.0-8.0]

Back up respiratory rate, cpm 14.9(1.4)

Table1. Neuromuscular disorder patients and ventilation characteristics. Results are presented as n(%), mean±SD 
or median [IQR]. FVC, forced vital capacity; FEV1, forced expiratory volume in one second; HMV, home mechanical 
ventilation; EPAP, expiratory positive airway pressure; IPAP, inspiratory positive airway pressure. 

 S3- NIV questionnaire Respiratory symptoms Sleep & NIV related
  total score subscore  side effects subscore

Neuromuscular disorder 7.0 [6.1-8.2]  6.5 [5.5-9.0]  7.5 [5.4-8.3]

Table2. Results of the S3-non-invasive ventilation questionnaire for neuromuscular disorder patients. Results 
documented as median [IQR].

The sleep and NIV related side effects subscore had a higher value compared to the respiratory symptom 
subscore, but the total score was favorable, demonstrating that although patients have serious diseases, they 
recognize the benefits of HMV and have its side effects reasonably controlled.



P26
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1) Queen Elizabeth University Hospital, NHS Greater Glasgow & Clyde

Background: Our centre has considerable experience with remote management. Prior to the COVID-19 
pandemic, CPAP initiation was at a single face-face appointment. Majority of early follow-up was with remote-
monitoring (AirView, ResMed) data reviews and telephone appointments. Face-face review appointments were 
being phased out, other than for mask refitting or similar. 

We pivoted our service to complete remote management of CPAP initiation in March 2020.  Equipment is 
delivered to patients, with link to CPAP support videos (https://bit.ly/YoutubeGlasgowCPAP). Supervised CPAP 
initiation is then undertaken via ‘NHS NearMe’ platform video-call. Follow-up is with data review and telephone 
appointments, with video calls as required for mask refitting or other issues. Face-face setup remains available 
for patients without digital access or unresolvable therapy issues.

Other centres have reported reductions in CPAP utilisation with remote-based compared to face-face CPAP 
setup. We can report on the early compliance component of our ongoing CPAP remote-initiation service 
evaluation.

Methods: CPAP compliance data for the first 97 remotely initiated patients was compared with compliance 
data from a randomly selected convenience sample of 50 face-face initiated patients. 

Results: Age, gender and sleep study results distributions were similar between the cohorts. CPAP usage 
was similar, with 64% of patients in both the remote-initiation and face-face setup cohorts achieving standard 
CPAP compliance threshold of >4hours CPAP use on >70% of nights usage at 6 weeks. 

Conclusion: Early evaluation of our evolved remote management-based pathway for CPAP initiation is 
encouraging. A centre’s experience with remote management may be important: a learning curve for service 
model transition is possible. Our planned continued evaluations will expand the cohort and acquire patient and 
clinical user experience data. This should provide insights and learnings to assist adoption and scaling of end-
end remote management for CPAP, NIV and other service pathways at ours and other centres.
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Automatic Detection of Patient-Ventilator Asynchrony during Non-Invasive 
Ventilation using Matrix Profiles  
 
Muhammad Juliandri1 , Uwe Aicklin1 , Goce Ristanoski1 , Mark Howard1,2 , David Berlowitz1,2  
 
1) The University of Melbourne 2) Institute for Breathing and Sleep

A mismatch between the patient’s neural inspiratory effort and mechanical ventilator assisted breaths results 
in Patient-Ventilator Asynchrony (PVA). Numerous studies have proposed automated methods to identify PVA, 
however most of them are only applicable for specific asynchrony types, are not applicable in non-invasive 
ventilation, and require manual preprocessing removing the opportunity for real-time analysis.

During the a previous study of polysomnography-assisted NIV implementation (Hannan et al 2019), each 
participants’ sleep studies were manually, breath-by-breath scored for PVA. The data were collected over 
approximately eight hours and included more than 650,000 breath cycles. Twenty-one signal traces were 
recorded for each patient from the Profusion PSG (Compumedics, Melbourne Australia) software and the data 
exported as single European Data Format (EDF) or ASCII text files. These data constituted the source data for 
the machine learning development. 

We employed an outlier detection approach to detect several types of asynchrony with the use of Artificial 
Intelligence (AI) models as the core engine. The fully automated approach starts with preprocessing to filter 
and de-noise the polysomnography data with AI models, including Multidimensional Matrix Profiles, used to find 
asynchronies from a subset of the polysomnography signals. 

We initially investigated the best features for PVA and arousal detection in a subset of the 59 participant 
sleep studies with the highest number of labelled asynchronies and arousals from sleep. These six participants 
had a total of 6,942 events: 799 Arousal, 3,026 Ineffective Triggering, 1,983 Double Triggering and 1,134 Auto 
Triggering. All events were used in the training/testing stage. We observed that the best-balanced model 
performance employed a denoising technique with 300 milliseconds as the aggregating data points interval 
across: mask pressure, ventilator measured flow, abdominal, and thoracic band traces. This approach resulted 
in 0.80 for both sensitivity and specificity.
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Providing a sustainable, accessible cough and secretion management service 
throughout the COVID-19 pandemic  
 
Charlotte Massey1 , Jodi Allen1  
 
1) The National Hospital for Neurology and Neurosurgery, University College London Hospitals NHS Trust, 
London, UK

Introduction: In 2018, we set up an interdisciplinary cough and secretion management service for patients 
living with neuromuscular disease. The aim was to improve the quality of life for those experiencing challenges 
with secretion management secondary to progressive cough or swallowing difficulties. Patients attended an 
outpatient clinic for assessments such as nasendoscopy and spirometry which were used to guide interventions 
to support cough augmentation and reduce the quantity of unmanaged secretions via tailored dysphagia or 
pharmacological management.

This patient group was considered clinically highly vulnerable during the Covid-19 pandemic, thus advised 
to stay at home. Core staff were redeployed to the COVID response therefore the clinic had to undergo an 
operational change. Here we present information on how the service adapted to meet the needs of patients 
during the pandemic.

Method: Data was collected retrospectively from all clinic appointments completed between April 2020 and 
October 2021.

Results: 166 appointments were conducted between April 2020 and October 2021; 34 were face-to-face, 63 
were via video call, 63 were via phone call, 2 were conducted via email, and 4 were non-attendances.

We were able to set-up cough augmentation via video consultation when appropriate pre-assessment and 
couriering of equipment to the patient was achieved prior to appointment. Good links with local therapy 
teams to provide domiciliary visits were essential to provide hands-on support to those who needed it. 
Virtual monitoring of peak cough flow was successfully completed using electronic records and patient app. 
Perceptual and visual assessments of secretions could continue to be made via video consultation and 
patient-reported questionnaires emailed in advance.

Conclusion: The clinic now runs as hybrid model of face to face and virtual appointments to meet patient 
preference and clinical need. This method of care delivery ensures accessible and effective treatment that is 
sustainable enough to endure further waves of the pandemic.
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Utilization of Diaphragm Pacing During the COVID-19 Pandemic: Decreasing 
Respiratory Insufficiency 
 
Raymond Onders1 , MaryJo Elmo1  
 
1) University Hospitals Cleveland Medical Center

Introduction: Diaphragm pacing(DP) was initially developed to liberate spinal cord injured(SCI) patients from 
mechanical ventilation(MV). DP has subsequently been shown to overcome ventilator induced diaphragm 
dysfunction, recovery from injured phrenic nerves and improve weaning from MV. A temporary DP system is 
now available. This report summarizes the combined experience of DP techniques to decrease MV burden 
during the COVID-19 pandemic.  

Methods: This is a retrospective analysis of an IRB approved prospective, non-randomized interventional 
experience at a single institution. A chronic DP system was laparoscopically implanted in those who would 
require DP for greater than 30 days. A temporary DP system was implanted at time of high risk index operation 
surgery via open chest and abdominal cases or independently laparoscopically. DP stimulation was utilized to 
aid in weaning or diaphragm dysfunction recovery.

Results: DP electrodes were placed in 125 patients in 2020. Age range was 2 months to 83 years. Chronic 
system were implanted in 64: idiopathic(25), SCI(21), injured phrenic nerve(9), bilateral diaphragm dysfunction 
on MV(4), amyotrophic lateral sclerosis(2), intractable hiccups(2), myasthenia gravis(1). Temporary DP 
system were implanted in 61: cardiac procedures via median sternotomy (46), open vascular procedures(6), 
lung transplants(4), heart transplants(3), COVID-19(2). There were no adverse events related to electrode 
implantation or removal for temporary electrodes. All electrodes recorded diaphragm electromyography 
assessing diaphragm function and all stimulated patients had improved diaphragm function and ventilation. In 
temporary DP, 40% (25) did not require stimulation because of rapid MV weaning. In a case match analysis of 
the high risk cardiac patients DP increased the likelihood of extubation by 48 hours(83% versus 25%).

Conclusions: Prolonged MV causes significant morbidity, mortality and costs. The pandemic ICU burden 
highlighted the need to improve ventilator weaning. Chronic DP showed continued safety and efficacy. New 
temporary DP was safe and improved liberation from MV.  
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Weaning Outcomes of Severe Mechanically Ventilated COVID-19 Patients 
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Background: Most of severe COVID-19 patients who survive the intensive care remain mechanically 
ventilated and require weaning and further rehabilitation. Objectives: This study compares the characteristics 
and outcomes of severe mechanically ventilated COVID-19 patients admitted to a weaning facility. In 
addition, the study describes patterns of weaning experienced during the three waves of COVID-19 in Israel. 
Methods: Clinical, demographic and outcome data was gathered retrospectively for 70 severe mechanically 
ventilated patients. Univariate analysis was performed to explain the variability in outcome variables. Results: 
Weaning success was 94% with mean weaning duration of 13±17 days. None of the demographic and clinical 
variables examined influenced the weaning duration, however patients with morbid obesity and/or diabetes 
were found to have shorter total duration on mechanical ventilation, hereby suggesting the presence of an 
obesity paradox. Extra corporal membrane oxygenation (ECMO) was used in 29% of the patients, and didn’t 
influence the weaning duration in spite being associated with higher rate of pleural complication. There were 
three main weaning patterns seen in different overlapping levels in the cohort patients: low capacity extra 
pulmonary pattern, fibrotic-bullosic pulmonary injury pattern and nonspecific interstitial pneumonitis pattern. 
Conclusions: The current study shows a high success rate of weaning, independent on comorbidities and 
previous ECMO use.
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Prise en charge de pneumopathies covid-19 graves chez des patients très âgés en 
unité intermédiaire pneumologique. 
 
JEAN MARC DEGREEF1 , LUC STOVEN1 , TIPHANIE VANPARIS1 , ELODIE BARBARE1 , 
IBTISSEM LAOUATI1  
 
1) CH BOULOGNE SUR MER PNEUMOLOGIE

Introduction: De septembre 2020 à juin 2021, l’épidémie de COVID-19 a nécessité l’ouverture d’une unité 
de 12 lits au sein du service de Pneumologie du CH de BOULOGNE-SUR-MER dont 8 lits scopés pour des 
patients récusés de la réanimation et/ou de l’unité de soins continus (USC).

Méthodes: Chaque lit scopé était équipé de respirateur V60 plus avec optiflow intégré.

La surveillance était assurée par une infirmière pour 6 patients, et une astreinte de Pneumologie avec 
possibilité d’intervention urgente nocturne du réanimateur pour les patients réanimatoires.

Parmi 226 patients accueillis, 28 patients âgés de plus de 80 ans (13 femmes, 15 hommes), âge moyen de 
85,2 ans (80 – 94) justifiant une oxygénothérapie de haut débit associée à la CPAP et/ou la ventilation non 
invasive (VNI) ont été admis avec de nombreuses comorbidités (principalement 64 % HTA, 39 % diabète, 25,7 % 
arythmie, 28,65 % cardiopathie, 21,4 % insuffisance rénale chronique).

Résultats: Le taux de décès était de 53,5 % avec durée moyenne d’hospitalisation de 11,5 jours (1 - 33). 2 
patients avaient brièvement séjourné en USC avec limitation thérapeutique et un patient était transféré en USC 
pour surveillance avant de revenir en Pneumologie.

La survie à 3 mois était de 84,6 % et à 6 mois de 76,9 %.

Conclusion: Ces résultats associés aux données connues de survie de patients traités par VNI et à « ne pas 
intuber » (1) plaident en faveur du maintien d’unité intermédiaire en Pneumologie hors USC en particulier en 
saison hivernale pour optimiser la surveillance de la VNI.

(1) Non invasive ventilation in patients with do-not-intubate and confort-measures-only orders : a systematic 
review and meta-analysis

ME Wilson and Al

Crit Care Med 2018 Aug ; 46 (8) 1209 – 1216

Déclaration de liens d’intérêt : les auteurs déclarent aucun lien d’intérêt
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COVID-19 infection in patients with chronic respiratory failure 
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Gätke1  
 
1) Department of Anaesthesiology, Pain and Respiratory Support, Neuroscience Centre, Copenhagen 
University Hospital, Rigshospitalet-Glostrup, Denmark

Introduction: In Denmark, mortality has been reported to be 20% in patients with COVID-19 admitted to the 
hospital and 39% when admitted to the intensive care unit(ICU). Infection with COVID-19 may have a more 
serious course of disease in patients with chronic respiratory failure. We investigated the mortality among 
patients with chronic respiratory failure and COVID-19-infection leading to hospitalization.

Methods: This cohort study included all patients with residence in the Capital Region of Denmark and with 
association to the Respiratory Centre of the East of Denmark due to chronic respiratory failure between 
02.02.2019 and 20.12.2021. Exclusion criteria was no admission to the hospital with demonstrated COVID-19. 
Data were retrieved from the Epic System for Healthcare after permission from the legal departments of all 
involved hospitals.

Primary outcome was mortality within 30 days after admission to the hospital with demonstrated COVID-19 
infection.

Data are reported as number (%) or median[range].

Results: A total of 14 (1%) of 1310 eligible patients were included in study of whom 4 were primarily admitted 
due to lack of personal assistance at home. Median age was 72 [30-82] and median body mass index was 
29 [11-50]. Median length of stay at hospital was 6 days [1-46]. There were 11 patients with a neuromuscular 
disease (NMD). All patients had long-term home mechanical ventilation: non-invasive ventilation (n=7(50%)) and 
invasive ventilation treatment (n=7(50%)). Three patients died during hospitalization, two of the patients had a 
NMD and one had OHS and OSA.

Conclusion: A total of 14 patients (1%) with chronic respiratory failure were hospitalized with COVID-19, but 
only 10 of the patients were affected by the infection. Three of these patients (30%) died. Mortality during 
hospitalization was lower than in the general danish ICU-population but higher than in the general danish 
hospital population.
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Remote Monitoring and Virtual Follow-up Ventilation Clinics in the age of Covid-19 
 
Cat Goodin1 , Alex Bond-Alliston1 , Milind Sovani1 , Peter Smith1 , Rachel Holt1 , Juliet Colt1  
 
1) Nottingham University Hospitals NHS Trust, UK

Background: A national directive issued by NHS England at the start of the pandemic, instructed trusts to 
scale back face-to-face outpatient appointments, and rapidly implement virtual clinics.

This study reviews the efficacy of long-term non-invasive ventilation (LTV) with virtual rather than face-to-face 
follow-up, using assistive technologies and remote monitoring.

Objective: Compliance greater than 4 hours, correction of hypercapnia and improvements in sleep and quality 
of life (QoL) were the objectives in improving patient outcome.

Method: We conducted a retrospective cohort study including patients established on LTV over an 18 month 
period from the start of the pandemic. Initiation of LTV was established as an inpatient (n= 17; 35%), outpatient 
(n= 28; 57%) or from the patient’s home (n= 4; 8%) and follow-up was by telephone, video consultation or from 
the patient’s own home.

LTV was considered successful if compliance achieved was > 4 hours using remote monitoring, corrected 
hypercapnia (tCO2 < 6.5Kpa) and patient-reported improvements in sleep and QoL.

Results: Forty-nine patients were included. LTV was initiated for: neuromuscular disease (n=19; 39%), obesity 
hypoventilation or overlap (n=12; 24%), chronic obstructive pulmonary disease (n=11; 22%) and chest wall 
deformity (n=6; 14%).

Compliance > 4 hours was achieved in 69% with effective correction of hypercapnia (tCO2 < 6.5Kpa) in 67% and 
reported improved sleep and QoL at 63%. Overall success in all 3 objectives was 61%.

There was no difference in outcome for inpatient versus outpatient initiation.  

Patient preference for future follow-up was 45% requesting face-to-face consultations and 33% to continue 
remotely. A proportion of the most vulnerable (14%) would prefer to be seen at home.

Conclusion: Successful LTV can be achieved with remote compliance data and transcutaneous carbon 
dioxide monitoring to support virtual clinics. Patient preference for face-to-face consultations remains 
important in overall satisfaction.
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A curious change in a local home ventilation service.  
 
Jonathan Palmer1 , Jane Smith1 , Vicky Cook1 , Philip Hughes1 , Neil Ward1 , Bhuvaneswari 
Kathiresan1  
 
1) University Hospitals Plymouth

Background: A long term ventilation (LTV) service set up in South West England in 2004 to provide care 
for people requiring LTV closer to home, has seen a net increase of 21 patients annually since inauguration. 
2021/22 saw a net decrease for the first time. The COViD-19 pandemic arrived in Europe in early 2020. 

Method: Retrospective review of the patient database was used to assess the numbers commencing and 
discontinuing LTV over the past 5 years. 

Results: 469 patients were set-up during the period April 2017 to March 2021; mean 117 per year (range 
107-124). 110 patients had been set-up by the end of week 41 in 2021/22. In the time-frame April 2017 to 
March 2020 32-34% of all set-ups were undertaken in the community, the rest were inpatients. In 2021/22 this 
percentage is 46%. In the 4 years ending March 2021, there was a tendency for fewer patients to discontinue 
ventilation because they disliked or couldn’t tolerate it, with 26% of net losses in 20/21 being due to these 
causes. A similar figure has been recorded to date in 2021/22. The number of deaths in 2021/22 is the highest 
ever at 88 so far (April 1st 2021 to January 14th 2022) as compared to the next highest year of 20/21. Mean 
death rate for 2017-2021 was 60 (range 49-72). 

Conclusion: Whilst the higher death rate in 21/22 appears to be the significant contributory factor to the first 
ever net decrease in patients, the causes of this decrease are far from clear. A higher death rate due to COVID 
19, in a population less likely to shield may have played a part. Difficulty accessing acute services, less face 
to face review and more outpatient set-up may also be factors. More work and comparison with other UK 
services is essential. 
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Provision of home high flow therapy is feasible and associated with positive patient 
experience and reduced admissions 
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Background: Home high flow therapy (HFT) has emerged as a potentially useful respiratory support modality. 
NICE MedTech appraisal and NHS Scotland procurement framework provides support for prescription of home 
HFT in selected circumstances. Implementation experience with home HFT is required to determine feasibility 
and approach for further clinical trials and scale-up of service provision. Since 2018 we have offered treatment 
trial with home HFT on case-case basis to patients with symptomatic central airways disorders or with severe 
COPD, typically where there is severe dyspnoea and/or frequent admissions and/or evolving respiratory failure 
despite optimised management, with no indication for an alternative home respiratory support modality.

Methods/Results: Retrospective database and electronic health record review identified 23 patients with 
COPD and 7 patients with other primary diagnoses who have trialled home HFT. Home HFT setup typically 
required a 60-minute daycase review or clinician demonstration during an inpatient episode. The majority 
of patients noted positive experience with ease of use of therapy, and improvement in at least 1 symptom 
domain. 2 patients discontinued treatment because of comfort issues and perceived lack of benefit. 

Table 1. Improvement in patient’s hospital admission profiles following initiation of home HFT

 Year prior to setup Year following setup 
 home HFT home HFT

Mean annual hospital admissions per patient 2.2  1.2 

Mean annual occupied bed days per patient 19.8  9.9

16/23 patients with COPD commenced home HFT while using the LenusCOPD patient app, which captures 
daily patient-reported outcome (PRO) and other detailed aggregated data for future evaluations.

Conclusion: Provision of home HFT within a breathing support service is feasible, with positive patient user 
experience and reduction in admissions noted in this retrospective cohort data review. Expanded use of 
remote-monitoring systems capturing PROs, connected therapy, physiology and event data will facilitate the 
required continued implementation-effectiveness evaluations of home HFT.
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Phrenic Nerve Conduction studies Do Not Predict Diaphragm Pacing Success- All 
Patients Should Undergo Diagnostic Laparoscopy 
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Background: Diaphragm Pacing (DP) continually demonstrates benefits over mechanical ventilation for spinal 
cord injured (SCI) patients. Phrenic nerve conduction studies (PNCS) have long been consider a mainstay in the 
preoperative evaluation when considering placement of DP yet they are difficult to perform with high reported 
false positive/negative results. The hypothesis of this report is that phrenic nerve conduction study(PNCS) 
results cannot differentiate success or failure in selection of patients for DP.

Methods: Observational report of prospective databases of patients undergoing laparoscopic 
evaluation of their diaphragms to assess for ability to stimulate to cause contraction for ventilation in 
comparison to PNCS.

Results: In 50 SCI patients who could not be weaned from MV, PNCS results showed that EMG 
latencies for the populations that could be stimulated (n=44) and those that could be not be 
stimulated (n=6) overlapped (7.8+/- 2.5ms vs 9.4 +/- ms) and the null hypothesis (that the means are 
equal) cannot be rejected (p-value>0.05). The range of amplitudes also overlapped as well (0.4 +/- 
0.2mV vs 0.2+/- 0.2mV) and the null hypotheses cannot be rejected (P-value >0.05). In our database 
of 167 implanted patients who had diaphragm paralysis from other etiologies, 125 had PNCS. There 
were 78 (62.4%) false negative studies. These patient did not have an amplitude or a latency yet at 
laparoscopic surgery the diaphragm could be stimulated and DP led to recovery of function.

Conclusions: Given the lack of sensitivity of PNCS in predicting DP success, continued use of this as 
criterion for DP is insupportable and eliminates patients who would benefit from DP placement. DP in 
SCI decreases early mortality, decreases ventilator days, shortens length of stay and decreases cost; 
a move toward direct visualization of diaphragm muscle response with laparoscopy in the operating 
room should be offered to all patients. 
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Care Research Group, St. Thomas’ Hospital, Guy’s and St. Thomas’ NHS Foundation Trust, London, UK

Introduction:  Mechanical insufflation-exsufflation (MI-E) is used to support secretion clearance in patients with 
neuromuscular weakness. The effect of changing MI-E parameters (pressure, inspiratory time [Ti], inspiratory 
rise time [IRT]) on cough augmentation remains largely unknown. A bench study to investigate the impact of 
changing each parameter on peak expiratory flow (PEF) was performed. 

Methods: A test lung (TTL, Michigan Instruments) was connected to a MI-E device (Clearway2, Breas Medical) 
via a closed circuit, with a pneumotachograph in situ. The model was assessed at normal and low compliance, 
and normal and high resistance to mimic different clinical scenarios. In each configuration, (i) incremental 
insufflation and exsufflation pressure, (ii) incremental Ti, and (iii) incremental IRT were assessed.

Results: Increasing insufflation and exsufflation pressure increased PEF (p<0.001), although a plateau was 
observed at higher exsufflation pressure (> -45cmH2O). Increasing Ti up to 2.5 seconds resulted in an increase 
in PEF, after which there was a plateau (p<0.05). Prolonging IRT resulted in a small decrease in PEF, although 
this was not significant at all pressures. ANCOVA analysis demonstrated that insufflation and exsufflation 
pressure were significantly related to PEF across all experiments (p<0.01). Reducing lung compliance increased 
PEF (p<0.05) and increasing airway resistance decreased PEF (p<0.0001).

Conclusion: In a lung model, insufflation and exsufflation pressure contribute the most effect on PEF during 
MI-E although this was attenuated at high pressures. Ti should also be considered when titrating MI-E therapy 
as an alternative to increasing pressure. Prolonging IRT may be used to improve tolerance without significant 
impact on PEF. Increasing airway resistance such as during lower respiratory tract infections reduces PEF; 
thus MI-E therapy may need to be up-titrated during these periods to maintain adequate cough function. The 
impact of changing Ti and IRT on PEF and patient tolerance should now be investigated in clinical studies. 
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Introduction: Mechanical insufflation:exsufflation devices are used to support secretion clearance in patients 
with neuromuscular weakness. Threshold peak cough flow (PCF) values are used to categorise cough as 
effective (PCF>270 L/min), ineffective (160-270 L/min) or severely ineffective (PCF<160 L/min). New model 
MI-E devices provide a contemporaneous PCF measurement during therapy. We aimed to evaluate the 
agreement between PCF measured by Clearway2 (Breas Medical Ltd) and a pneumotachograph (AD 
Instruments).

Methods: Simultaneous PCF measurements were recorded using a standardised experimental circuit. 
A calibrated pneumotachograph (range 0-1000L/min) was inserted into the MI:E circuit in four different 
conditions: (i) a bench study, (ii) healthy individuals, (iii) stable neuromuscular patients and (iv) acutely unwell 
neuromuscular patients. MI-E was delivered via either tracheostomy or oronasal facemask interfaces. Bland-
Altman analysis was used to assess agreement between methods of measurement. 

Results: In total, 1527 coughs were evaluated in this study, PCF range 94 to 474 L/min. A mean bias (MI:E-
pneumotachograph) of 49 L/min, 95% limits of agreement (95%LOA) -8 L/min to 106 L/min. Mean bias 
(95%LOA) for each condition was (i) lung model 33 (6 to 60) L/min, (ii) healthy individuals 88 (15 to 161) L/min, 
(iii) stable neuromuscular patients 68 (16 to 120) L/min, and (iv) acutely unwell neuromuscular patients 45 (-4 to 
94) L/min. 

Conclusion: The potential clinical utility of a live PCF measurement during MI:E therapy is unclear. The data 
presented demonstrates the Clearway2 consistently over-estimated PCF. Whilst some of this difference 
could be attributed to flow leak through the delivery interface, the bench study included a closed circuit where 
there remained a bias of 33 L/min. This degree of inaccuracy is significant when considering the critical PCF 
thresholds used to evaluate cough efficacy and could lead to under treatment of cough in patients with 
neuromuscular weakness. 
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Introduction: Mechanical insufflation-exsufflation (MI-E) is a technique used to augment cough in persons with 
neuromuscular disorders (NMDs). How the variation in exsufflation time (Te) influence the efficacy have not been 
systematically assessed. 

Aims: Before launching a study in patients, we aimed to examine the feasibility of study design in healthy adults, 
and to determine several measures of MI-E efficacy and their possible correlations, at a wide range of Te 
settings. 

Design: A feasibility study with an explorative cross-sectional design.

Methods: Airflow- and pressure curves were registered in healthy volunteers with a flow and pressure gauge 
(Citrex H5) while performing MI-E according to a standardized protocol applying pressures of ±40 cmH2O 
for six MI-E cycles. The double-blinded procedure tested Te of 0.5/1.0/1.5/2.0/2.5/3.0/3.5/4.0 second in a 
randomized order. A total of 960 cough cycles were analyzed for Peak Cough Flow (PCF), Effective Cough 
Time (ECT) and Effective Cough Volume (ECV). Correlations were assessed by Spearman Rank Order 
Correlation (rho).

Main results: Twenty healthy volunteers (n=7 men, y=13 women) completed the test protocol. Te of 2.5s (n 
and y)/ 3.5s (n and y) had the highest PCF, 3.0/4.0s (n/y) EFT and 3.0/4.0s (n/y) ECV. There was no correlation 
between Te and PCF (rho .039, p>.001). There was a small positive correlation between Te and ECV (rho .247, 
p<.001), a medium positive correlation between Te and ECT (rho .326, p<.001), and between PCF and ECT (rho 
.326, p<.001) There was a strong positive correlation between PCF and ECV (rho .768, p<.001) and between 
ECV and ECT (rho .751, p<.001). 

Conclusion: Study design was feasible in healthy volunteers. ECV and ECT are more sensitive to Te than PCF 
and may contribute to a more nuanced assessment of the efficacy of MI-E. Individualization of Te may be an 
important factor to improve the efficacy of MI-E. 
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Use of alerts for telemonitoring NIV at home 
 
Arnal Jean-Michel1 , Garin Julie2 , Toche Stéphane2 , Halter Valérie2 , Garnero Aude1  
 
1) Service de réanimation et unité de ventilation à domicile, Hôpital Sainte Musse, Toulon, France 2) Homeperf, 
Aix en Provence,  France

Introduction: Alerts automatically generated by an algorithm may improve the workflow and efficiency of 
telemonitoring NIV at home. This retrospective study compared the number and the appropriateness of alerts 
between standard and individualized alerts threshold settings.

Method: Patients included in the ETAPES cohort were anonymously analyzed. Two periods of telemonitoring 
were compared using NIV alert from 1/1/2019 to 7/2/2021 (fixed standard thresholds built in the algorithm) 
and Airview Expert (Resmed) from 8/2/2021 to 4/8/2021 (alerts thresholds individualized according to the 
patient normal variability). Automatic alerts were treated by specialized nurses working for the homecare 
provider (Homeperf). Nurses called patients by phone when deemed necessary.

Results: Eleven patients (5 women and 6 men; age 68[65-73] years; BMI 35[26-41]Kg/m2) telemonitored for a 
median duration of 27[21-33]months were included. Patients were ventilated for COPD (n=4), OHS (n=4), and 
overlap syndrome (n=3). The number of alerts per patient and per day was significantly reduced from 3(2-4) 
to 1 (0-2) when using individualized alert threshold (p<0.001). The most frequent alerts concerned changes in 
respiratory rate (24%), minute volume (23%), inspiratory trigger asynchrony evaluated by the percentage of 
spontaneous inspiration (20%), daily use (17%), and unintentional leaks (16%) while alerts on upper airway 
obstruction and expiratory trigger asynchrony were unusual. Alerts were considered as false by the nurses in 
charge in 54% and 30% of cases during the first and second study period, respectively (p<0.001). Patients were 
called by the nurses in charge 2.4(2.4-4.8) and 6(2.4-9.6) times/year during the first and second study period, 
respectively (p<0.001). The number of phone call was significantly correlated with the number of exacerbation 
(r2=0.62, p <0.001).

Conclusion: Individualization of alert threshold reduces the number of alerts generated by the algorithm and 
increases their appropriateness.
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La télésurveillance médicale améliore la qualité de la ventilation dans l’IRC – Etude 
TELVENT 
 
Sandrine PONTIER MARCHANDISE1 , Alexia LETIERCE2 , Frédéric GAGNADOUX3 , Jésus 
GONZALEZ BERMEJO4 , Arnaud PRIGENT5 , Claudio RABEC6 , Joelle TEXEREAU7  
 
1) Service de Pneumologie, Hôpital Larrey, CHU de Toulouse, Toulouse, France 2) QualityStat, Morangis, France 
3) Département de Pneumologie et Médecine du Sommeil, CHU d’Angers; Inserm UMR 1063, Université 
d’Angers, Angers, France. 4) Inserm, UMRS1158, Université Paris Centre ; SSR respiratoire, Groupe Hospitalier 
Pitié Salpêtrière-Charles Foix, Paris, France 5) Groupe médical de Pneumologie, Polyclinique Saint-Laurent, 
Rennes, France 6) Pneumologie et Soins Intensifs Respiratoires, Centre Hospitalier et Universitaire de Dijon, 
Dijon, France 7) Physiologie-Explorations Fonctionnelles, Hôpital Cochin, AP-HP; VitalAire France, Air Liquide 
HealthCare, Gentilly, Paris, France

Introduction: Les Expérimentations de Télémédecine pour l’Amélioration des Parcours en Santé (ETAPES) 
évaluent la télésurveillance dans 4 maladies chroniques. Pour l’insuffisance respiratoire chronique sous 
ventilation non invasive (VNI), l’intervention consiste en un accompagnement thérapeutique et l’analyse 
d’alertes générées à partir de données télétransmises quotidiennement par le ventilateur. 

Méthodes: Étude en vie réelle TELVENT (Health Data Hub N° F20210510124420) dont l’objectif principal 
est la qualité de la ventilation (observance>4heures, Index apnées-hypopnées IAH<10/h, absence de fuites 
non intentionnelles). Patients ayant débuté ETAPES en 2018-2020, télésurveillés par la solution Chronic Care 
Connect Pneumologie VitalAire ou Orkyn’, et ne s’étant pas opposés à la réutilisation de leurs données pour 
cette recherche.

Résultats: 343 patients inclus (204H/139F, 69±11 ans) dont 155 BPCO et suivis 16±8 mois. La qualité de la 
ventilation a été analysée chez 329 patients, 83 ayant débuté la VNI depuis <1 mois et 246 depuis 4 ans  en 
moyenne. 

A l’inclusion ETAPES, la qualité de la ventilation était bonne chez 250 patients (VQ+) et insuffisante chez 79 
patients (VQ-; au moins 1 critère non rempli).

0,5 alertes par patient et par mois ont été traitées en première ligne par les infirmiers du prestataire, pour 
observance basse, fuites ou IAH élevé. 

Le devenir à 1 an des 79 patients VQ- montrait: 4 (5%) décès, 17  (22%) sorties  d’ETAPES, 35 (44%) VQ+, 20 
(25%) VQ-. Pour les patients VQ+: 7 (3%) décès, 8 (3%) sorties, 172 (69%) VQ+, 12 (5%) VQ-. Les fuites ou un 
IAH élevé constituaient le principal motif de VQ- (12% des patients toujours suivis).

Conclusion: ETAPES améliore la qualité de la ventilation, même chez les patients sous VNI depuis plusieurs 
années. 13% des patients ont une ventilation de qualité insuffisante à 1 an, majoritairement en raison de fuites 
non corrigeables.
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The role of telemonitoriing in the follow-up of patients with osa 
 
Maria José Guimarães1  
 
1) Hospital da Luz, Guimaraes, Portugal

Introduction: Obstructive Sleep Apnea Syndrome (OSA) is a highly prevalent respiratory disease. 
Our objective was to evaluate the role of Airview® in the treatment and follow-up of OSA in patients 
undergoing Positive Airway Pressure (PAP) therapy, followed in a Sleep Medicine Department.

Methods: Prospective epidemiological study of patients with OSA who were prescribed whith PAP, between 
March 2019 and June 2021. A total of 228 patients were included. Data were statistically treated using the 
SPSS® program. 
Patients underwent level 1, 2 or 3 polysomnography that confirmed the diagnosis of OSA.

In patients in whom therapy by PAP initiated, telemonitoring was proposed with the collection of the respective 
informed consent.

Patients were reassessed with consultation at 3, 6, 12 and 24 months of therapy, in person or by 
teleconsultation.

Results: A total of 228 patients were evaluated, 155 men and 73 women, with a mean adherence of 5.20 hours 
(min 0 and max 11), with a standard deviation of 2.5 hours. The residual AHI averaged 2.32/hour (min: 0 and 
max: 12.5).

In June 2021 the average daily use was: 4.30 (median 5.02) at 3 months, 5.18 (median 5.38)at 6 moths, 5.40 
(median 6.24) at 12 months and 5.47 hours (median 5.51) ao 24 months, p= 0.606 (ANOVA test), which confirms 
that adherence is ideal soon from the first trimester. 

The mean residual AHI was respectively: 2.09, 1.81, 2.27 and 2.65/hour, (p=0.598), confirming that from the 
beginning of therapy and over the 2 years of study the disease remained under control. We obtained a good 
adaptation to therapy in 209 patients (91%) and 19 dropped out of therapy.

Conclusion: In patients with OSA treated with PAP, the use of telemonitoring should be considered to improve 
follow-up and therapeutic adjustment, promoting optimal therapy compliance, which is effective from the first 3 
months onwards.
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A supervised NMD patient self-analysis of its respiratory data on the long run, in 
various situations 
 
Patrick Valentin1 , Frederic Lofaso2,3  
 
1) retired, independant researcher 2) Service de Physiologie-Explorations Fonctionnelles, Hôpital Raymond 
Poincaré 3) Université de Versailles Saint-Quentin-en-Yvelines

Due to progress in captors and software technologies, assessing and following evolution of its own respiratory 
data by a patient is possible today at a reasonable cost. In the present case the patient (FSHD), retired, had a 
lifelong experience as an engineer and mathematical modeller but a limited covering of the physiological and 
clinical aspects of its slight hypoxemia. The needed knowledge was provided by the co-author, a pneumologist 
specialized in NIV for NMD, as an able distant supervisor.

Presently, home data from the ventilator accumulate at a daily rate of several megabytes and, occasionally, 
from various other source. We aim to collect, synchronize and reconcile these many different signals in a 
comprehensive and flexible way.

Data treatment softwares are proprietary, and unavailable to the patient. This motivated us to elaborate 
primary physical data using the scientific softwares, Maple and Matlab. Firstly, basic graphical presentations 
of instantaneous period, frequency and amplitude of the different signals are obtained by min and max 
subroutines. The finger wave pulse deserves a special attention as an indirect measure of the cardiac activity, 
e.g. SRA and hints of potential problems such as arythmy.  Secondly, a finer analysis by 3D visualization of 
quasicycles e.g. time-flow-volume or decomposition into waves using Hilbert Huang Transformation allows to 
better grasp the underlying physiological processes.

We apply these methods to a new, fast 25 min relaxation test and a 30 min exercize on a treadmill with wrist 
watch oxymeter RS01 from Contec Medical. We present the evolution of personal constants over a 4 years 
period, including intermediately the addition of O2 nightly and an intercurring pulmonary embolism.

Finally, these tools help to reduce stress, maintain high motivation and increase reactivity in connexion with a 
local pneumologist. Such a technical patient expertise may prove valuable in our connected future.
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Monitoring long-term mechanical ventilation: Measuring nocturnal transcutaneous 
carbon dioxide at home  
 
Anne Louise Kleiven1 , Sigurd Aarrestad1 , Danielle Wagenheim1  
 
1) Oslo University Hospital

Background: Limited health care resources and an increasing number of patients established on long term 
mechanical ventilation (LTMV), demands a change from the traditional follow up in the hospital to a hospital at 
home approach.

The follow-up from the specialized health care includes continuously measurement of transcutaneous carbon 
dioxide (TcCO2) performed during sleep. Technical innovations allows for the sleep studies to be conducted in 
the patient`s home, which demands an increased user participation.  

Aim: To investigate if patients with LTMV were able to measure TcCO2 at home and how the patients 
experienced this service.

Method: We invited 41 patients to participate in the project “Hospital at home for patients with LTMV” from 
September 2019 until the end of 2020. All the patients underwent a measurement of continuously TcCO2 while 
sleeping at home, after a specialized nurse has trained them. In addition, we provided a visual manual and the 
possibility to call for support. Four physicians experienced in LTMV rated the quality of the measurements. A 
successful measurement of TcCO2 should last for > 6 hours, contain a minimum of artefacts, and with minimal 
of instrumental drift. Eight patients participated in an in-depth interview with the project supervisor, and all 41 
patients answered a questionnaire on how they experienced the service.

Results and conclusion: We did 65 measurements of TcCO2, where 9 were judged as of not sufficient quality. 
The patients highlighted the training as the most important factor in succeeding in handling the technical 
equipment. None of the patients experienced the hospital at home as difficult or demanding. The evaluation 
showed that the patients experienced the hospital at home as better as and safer than a regular follow up 
involving an admission overnight.
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Prevalence and Severity of Sleep Disordered Breathing (SDB) in Patients with Motor 
Neurone Disease (MND) 
 
Liam Campbell1 , Charlene Taylor1  
 
1) Lancashire Teaching Hospitals NHS Foundation Trust

Rationale: SDB occurs more frequently than compared to the general population due to early involvement 
of respiratory muscles. It precedes respiratory failure and can significantly impact upon quality of life and 
survival. Higher apnoea-hyponoea index(AHI) may be associated with shorter time to death or tracheostomy. 
Managing SDB is therefore crucial.

Background: An increasing number of patients with MND are referred for long-term ventilation. Whilst 
respiratory failure (RF) in this group is well documented, evidence regarding incidence of SDB without RF, during 
the early stages of diagnosis lacks. Available studies conflict. Some report no association between SDB and 
bulbar function, whilst others observe this when bulbar dysfunction(BD) is evident.

Objective: To examine the prevalence and severity of SDB in MND.

Methods: Retrospective analysis of 106 transcutaneous oxygen saturation and carbon dioxide analysis 
(TOSCA) studies completed on patients reporting sleep disturbances between April 2020 and December 2021. 
SBD characterised as AHI >5% as per obstructive sleep apnoea guidelines (Table 1). Sub-analysis categorised 
into severity and presence of BD at time of study (Table 2). Patients with evidence of RF and SDB were exclude 
from sub-analysis.  

Results:

Table 1 

 BD No BD

No evidence of SDB or RF 37.3%  48.7% 

RF 23.9%  20.5%

Evidence of SDB 38.8%  30.8%

Table 2 

Severity BD No BD

Mild 57.7% 41.7% 

Moderate 19.2%  33.3% 

Severe 23.1%  25% 

Conclusion: Retrospective analysis demonstrates a 35.8% prevalence of SDB in with MND and to be greater 
in patients with bulbar symptoms present. This may be due to upper airway collapse related to changes in 
tone, hypoventilation and inability to change position. Severity between bulbar & non-bulbar dysfunction was 
not statistically significant (p > 0.05).  Further longitudinal study, including on non-invasive ventilation, with 
polysomnography, non-invasive muscle testing and dysarthria assessment would improve the knowledge base 
and influence treatment.
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insights  
 
Maureen Manthe1 , Anna Taylor1 , Grace McDowell1 , Leona Stewart1 , Eric Livingston1 , 
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1) NHS Greater Glasgow & Clyde

Background: We introduced routine remote monitoring of home non-invasive ventilation at our centre in 2016. 
Cost-free access to unlimited duration remote-monitoring CPAP and NIV data was mandated for suppliers 
in NHS Scotland since 2018. Patients with neuromuscular disease are managed via a separate pathway, 
otherwise new patients and long-term patients requiring device replacement are initiated on home NIV using 
a Lumis device, with consent for remote monitoring via the AirView platform (ResMed). Our evolved service 
pathways based on remote monitoring enable earlier discharge of patients initiated on home NIV acutely, 
daycase NIV setup for stable outpatients and reduced frequency of face-face attendances at follow up. We 
have initiated a continuous implementation-effectiveness service evaluation and can report high-level findings.

Methods: Retrospective review of NHS GG&C’s AirView database and patient’s electronic health records. 
Data explored included diagnosis / indication for home NIV, NIV usage over the 12-months following setup and 
presentation to hospital or death within 12 months of starting home NIV.  

Results: 303 patients commenced remote-monitored domiciliary NIV between July 2016 and December 2020 
and had accessible health records. Obesity related respiratory failure was the commonest primary indication 
for home NIV, followed by COPD and chest wall disease. 81% of patients were using NIV consistently at 12 
months. Median time to readmission was prolonged vs historical data. There was an 11% 12-month mortality. 

Conclusion: These findings expand the evidence-base for the feasibility and safety of a remote-monitoring 
based service model for home NIV initiation. Further analysis on frequency of presentations to hospital within 
a year of starting NIV, as well as subgroup analysis by primary diagnosis is in progress. We will iteratively report 
on our continuous evaluation with plans to also include detailed service activity insights, patient experience 
questionnaires, and extension of the analyses to our remote-monitored CPAP cohort. 
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Sustained use of a COPD digital management platform achieves improved outcomes 
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1) Queen Elizabeth University Hospital, NHS Greater Glasgow & Clyde 2) LenusHealth, Edinburgh

Background: The COPD digital support service based around the LenusCOPD application has been 
adopted as part of routine clinical care within NHS Greater Glasgow & Clyde. This service supports optimised 
patient self- and co-management of COPD. Registered patients receive daily text alerts to submit patient 
reported outcome measures (PROs) via a web-based application which is accessible via smart phone, 
tablet or desktop computer. Standardised electronic self-management resources and patient-clinician 
asynchronous messaging allows additional support and guidance to be provided by the clinical team 
based in secondary care, with a clinician-facing dashboard displaying patient clinical information and PRO 
measurements. For those patients using remotely monitored NIV devices, an application programming 
interface (API) enables integration with ResMed AirView platform, allowing visualisation of remote NIV data 
alongside symptom and patient event data. Additional APIs also provide connection to wearable devices 
providing step count, heart rate and sleep data.

Methods/Results: Utilisation and clinical outcome data from use of the digital platform has been evaluated 
through the RECEIVER clinical trial. Sustained patient usage and positive user feedback has been seen across 
the 1 year of follow up with reductions in hospital admissions noted compared to matched controls. 13/83 trial 
participants had the data from their remotely monitored NIV successfully integrated within the COPD digital 
service allowing visualisation of NIV within clinician-facing dashboard. Service is being rolled out across NHS 
Scotland.

Conclusion: The COPD digital support service can provide a simple, user-friendly way of collection relevant 
symptom and physiological data alongside remote NIV data. Collation of these data can enable efficient 
evaluation of patients’ condition at clinical review and enhance remote-management service pathways. 
Machine learning-based risk prediction models incorporating remote NIV data with symptom data and 
information held within electronic healthcare records are being developed. 
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Background:  Isolated diaphragmatic palsy in the absence of progressive neuromuscular disease is 
uncommon. It poses diagnostic challenges and limited data are available regarding prognosis. We present 
retrospective cohort data from two large teaching hospitals in the United Kingdom.

Method: 60 patients who were assessed either as inpatients or outpatients were included in this study. Patients 
with progressive neuromuscular disease were excluded. Clinical presentation, tests of respiratory muscle 
function (sitting/supine vital capacity, maximal expiratory pressure (MEP), maximal inspiratory pressure (MIP) 
and sniff nasal inspiratory pressure (SNIP)) and outcomes were recorded.

Results: For patients with diaphragmatic palsy, mean±sd seated and supine vital capacity pre-noninvasive 
ventilation (NIV) were reduced at 1.7±1.2 L and 1.1±0.9 L, respectively, with a mean±sd postural fall in vital 
capacity of 42±0.16%. The mean MEP/MIP and MEP/SNIP ratios for diaphragmatic palsy were 3 and 3.5, 
respectively. After a year of treatment with NIV, mean±sd upright and supine vital capacity had increased to 
2.1±0.9 L and 1.8±1 L, respectively, and the mean±sd fall in vital capacity from sitting to supine reduced to 
29±0.17%. MEP/MIP and MEP/SNIP ratios reduced to 2.6 and 2.9, respectively, from the pre-NIV values. The 
values of postural fall in vital capacity correlated (p<0.05) with MEP/MIP and MEP/SNIP ratio (r2=0.86 and 
r2=0.7, respectively).

Conclusion: Tests of respiratory muscle strength are valuable in the diagnostic workup of patients with 
unexplained dyspnoea. A triad of 1) orthopnoea, with 2) normal lung imaging and 3) MEP/MIP and/or MEP/
SNIP ratio ≥2.7 points towards isolated diaphragmatic palsy. This needs to be confirmed by prospective 
studies.
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